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TECHNICAL MEMORANDUM 


SENSITIVITY/COMPARISON STUDY BETWEEN THE JACCHIA 1970, 1971, 
AND 1977 UPPER ATMOSPHERIC DENSITY MODELS 

I. INTRODUCTION 


The thermospheric model currently used by NASA-MSFC in orbital dynamics and lifetime 
estimates is the 1970 Jacchia (J70) model [1] as reported on in 1973 [2]. It was slightly modified in 
1974, and has been used as the MSEC standard. Two additional Jacchia models have become available 
and have been computerized for possible use. These are the 1971 Jacchia (J71) model [31 and the 1977 
Jacchia (J77) model [4]. It was determined that a parametric study was needed involving the computa- 
tion and comparison of total density from each of the three models. Also the establishment of each 
models sensitivity to the differing solar input conditions is desirable. 

Total atmospheric density computations were made using all three models, over a wide range of 
solar and geomagnetic conditions. Comparisons were then made based on these results to determine the 
sensitivity of each model to differing solar/geomagnetic input. Twelve different cases of solar/geomag- 
netic input were used in the study and are summarized in Table 1 . The averag e, daily solar flux 
parameter Fjo 7> along with the 162-day centered average solar flux parameter Fjq y and three hourly 

average geomagnetic index Ap (or Kp) were the three solar/geomagnetic inputs to each model tested.* 
Values representing solar conditions close to low, medium, and high were used. This included Fjq y 

values of 100, 150, and 250. Daily F|q y values of 100, 150, 200, 250, and 300 were used, along with 

Ap values of 0, 15, and 400 (Kp = 0, 3, and 9). The altitude level of 400 km was chosen because it is 
close to the orbital levels of many NASA spacecraft. June 20 at 12 UT was selected so the models 
could run near the Summer Solstice when the diurnal bulge maximum is located north of the equator in 
the northern hemisphere. All computations were computed over an 81 -point latitude/longitude Earth 
matrix consisting of nine latitudes from 80°N to 80°S, along with nine longitudes from 40'’E to 360°, 
with spacing of 20° for latitude and 40° for longitude. 

TABLE 1 . SOLAR FLUX AND GEOMAGNETIC INDEX INPUT VALUES USED IN STUDY 


Case No. 

^10.7 

^10.7 

Ap/Kp 

1 

100 

100 

0/0 

2 

100 

100 

15/3 

3 

100 

100 

400/9 

4 

100 

150 

15/3 

5 

150 

150 

0/0 

6 

150 

150 

15/3 

7 

150 

150 

400/9 

8 

150 

200 

15/3 

9 

250 

250 

0/0 

10 

250 

250 

15/3 

11 

250 

250 

400/9 

12 

250 

300 

15/3 


Date; June 20; Time: 12 UT; Altitude: 400 km 

*ln this idealized exercise, the 3-hourly predicted ap values were substituted by the daily Ap values. 




The currently used J70 modified model atmosphere is considered the standard throughout the 
study, and most computations involved here are expressed as a percentage difference in density (p) from 
the J70, i.e„ 


p J71 -p J70 
p J70 


X 100 = % diff. 


( 1 ) 


Other times, percent differences in density were computed for two different input cases involving the 
same Jacchia model. In this instance the percent difference equation can be expressed as 


p J7I (case 2) - p J7I (case I) 
p J71 (case 1) 


100 = % diff. 


( 2 ) 


where J71 case 2 is expressed as a percent difference from J71 case 1. Table 2 lists 24 different com- 
binations or categories of percent deviations that were calculated, involving a case difference with respect 
to the same Jacchia model. 


TABLE 2. 24 CATEGORIES USED IN STUDY 


Category 

Case Difference 

A 

2-1 

B 

3-2 

C 

3-1 

D 

4-2 

E 

6-5 

F 

7-6 

G 

7-5 

H 

8-6 

1 

10-9 

J 

11-10 

K 

11-9 

L 

12-10 


Category 

Case Difference 

M 

5-1 

N 

9-5 

0 

9-1 

P 

6-2 

Q 

10-6 

R 

10-2 

S 

7-3 

T 

11-7 

U 

11-3 

V 

8-4 

W 

12-8 

X 

12-4 


II. PRESENTATION OF DATA/RESULTS 


The total density values computed using the J70, J71, and J77 models for the 12 different input 

cases are presented in Tables 3, 4, and 5, respectively. The units of density are in kg/m^ and were 
computed over an Earth-matrix (8 1 point grid) with increment spacing of every 20 deg latitude and 
40 deg longitude. The maximum density bulge is noticed in most cases to be located at the 20°N 
latitude and 40®E longitude location. The bulge maximum is located at 40®E only because of the matrix 
used. Actual bulge maximum is at 23Vi° during Summer Solstice. 
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TABLE 3. TOTAL DENSITY VALUES GENERATED USING THE JACCHU 1970 MODEL 


Case 1. 


Input : 


Output: 


Date: June 20, IMS 

TIm: 12 UT 

Altitude: 400 to 
FIO.7 ■ lOO 

F10.7B - too 

Ap • 0 • 0 ) 

J70 Density (*10““ Itf/M*) 


WtQINAL RMQf |M 

••«or 5 S 5 iy 


“ « 
•S so 
i 120 

M 160 

i 200 

240 

S 280 

t 320 

S 5“ 


1 . ^90 
.937 
.732 
.594 
.545 
. 544 
. 59'-‘ 
.rr:4 


Degrees Latitude (♦N) 


1.H00 1.720 1.^70 

1.140 1,350 l-5i-0 

.789 .870 .951 

.57-' .588 .8.-I 

• 49'-' .493 .512 

.490 .491 .509 

.580 ,59S .t. 38 


.985 1.090 I 1 


1 . 0/0 1 1 . 2y0 I 1 . 550 1 1 . 770 1 1 


2.030 1.1.30 I 

1.840 1.580 I 

1.140 1.240 1 

.818 1.000 1 

. 709 . 920 1 

.707 .918 1 

.828 1.010 I 
1 . 280 1 . 320 1 

1 . 8t.O 1 . 720 1 


80 

.530 

.450 

.330 
.240 
.200 
.200 
.240 
. 380 
. 490 


Case 2. 


Input : 


Date : June 2l 

Tiee: 12 UT 

Altitude: 400 Ka 
F10.7 • too 
F10.7B - 100 
M> • JS 


June 20. IMS 
12 UT 


(Kp • 3 ) 


Output: , 

J70 Density (xlO “ Kg/M^) 


Degress Latituds (♦N) 


40 

1 ao 

2 120 

M 160 

I 200 

"* 240 
8 2S0 
S 320 
S 360 


1 . 450 
1.380 
1 . 290 
1 . 2.'0 
1 . i '.'O 
I . 1'='0 
1 . 2.20 
1.310 
1 , 4.'0 


1 . 800 
1.800 
1.310 
1.110 
1.030 
1 . 030 
1.110 
1 . 380 
1.710 


2.220 
1.880 
1 . 390 
1.080 
.984 
.981 
1.090 


1.510 1 1.8t. 
2.0bO]_ 2.41 


-20 0 20 40 60 80 

2.620 1 2.930 3.070 3.010 2.750 2.380 

2.140 2.360 £.508 2.520 £.440 2.270 

1.500 1.610 1.740 1.8J’0 2.000 2.120 

1.090 1.140 1.260 1.430 1.890 2.000 

.954 .982 1.080 1.280 1.570 I . 95o 

.951 .979 1.080 1.270 1.57u 1.950 

1,110 1.1 C0 1.260' 1.440 1.700 2.000 

1.6t.0 1.800 1.930 2.0 30 2.118 2.180 

2.410 2.880 2.820 2.790 2.820 2. 330 
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TABLE 3. (Continued) KOR QtmUtY 


c«t*3. 

Input: 

Oat«: Juno 20, 1968 

tim: 12 trr 

Altitudo: 400 Ki 
P10.7 • /OO 
F10.78 - /OO 

Ap • 400 (Kp ■ 9 ) 

(Xitput: , 

J70 Density (xlO Kg/IT) 


Oogrees Latitude (♦N) 


1 

Ui 


•80 

•60 

•40 

-20 

w 

40 

• 7 “ * 

. 7'^4 

.872 

.943 1 

*32 

80 

a 1 t 

• 75-;i 

. 806 

.858 

9 

120 

t 


.708 

.733 ' 

•04 

od 

160 

• 670 

.643 

. 63b 

.641 

J 

200 

. 6 b 5 

.625 

. 608 

. 605 


240 

. b t* J 

.625 

.607 

. 604 

V 

280 

. b?0 

.645 

.638 

.644 

tt 

>4 

320 

• b 9 <r‘ 

.?£ir 

.734 

. 766- 

od 

£ 

360 

. 7 1 _ 

. 776 _ 

. 844 



0 

20 

40 

60 

80 

■494 

1 . 020 

1 . 01U 

, 965 

.900 

898 

.922 

. 926 

.912 

• 882 

757 

. 781 

. 807 

. 832 

.854 

652 

.677 

.717 

. 771 

.832 

612 

.637 

.683 

.748 

.824 

612 

.636 

.682 

. 747 

. 824 

656 

.681 

.721 

. 773 

. 833 

794 

.818 

.836' 

. 853 

.861 

953 

.976 

. 972 

.942 

.892 


Case 4 . 


Input : 

Date: June 20, 1968 

TIm: 12 UT 

Altitude: 400 Ka 
Fio.7 • /sro 
F10.7B - /OO 

Ap - /y (1^ - 3 ) 

Oitput: t 

J70 Density (xlO ** Kg/M ) 


Degrees Latitude («N) 


UJ 

-80 

-60 

-40 

-20 

40 

.242 

. 2'34 

. 354 

.412 

A so 

.233 

. 264 

.304 

.343 

1 120 

.218 

.221 

.233 

.250 

M 160 

.207 

.190 

.185 

.189 

I 200 

. 203 

. 179 

. 168 

.167 

240 

. 203 

.179 

. 168 

. 166 

S 280 

. 208 

. 191 

■ 1 8 1 

. 191 

S 320 

.222 

.232 

.251 

.274 

S 

.238 

. 281 

_ .332_ 

. 382 

m 


0 

29 

40 

60 

80 

45^ 

.474 

. 466 

.430 

.377 

375 

.394 

.398 

.386 

.362 

267 

.235 

. 304 

.323 

.340 

196 

.212 

.239 

.278 

. 323 

171 

. 187 

.216 

.261 

.317 

171 

. 186 

.216 

.260 

.317 

198 

.215 ■ 

.242 

.279 

.324 

,294 

.313 

.328 

.339 

.346 

,420 

.439 

. 436 

.411 

.371 



Degrees Longitude («E) Degrees Longitude («E) 


TABLES. (Continued) 


c«s« 5. 


Input : 

Date: June 20, 1968 

TIm: 12 UT 

Altitude: 400 Me 
F10.7 ■ ISO 

F10.7B • ISO 

Ap ■ 0 (>^ ■ 0 ) 

Output: , 

J70 Density (xlO ** Kg/M^) 


Mflff to 

^ QUAUTY 


Degrees 



-80 

-60 

-40 

-20 

40 


« dL i ' 

, J4ti 

. 402 

80 

. :■! 1 

. 244 

. 205 

. 328 

120 

. 

. i ;^?' 

.212 

. 229 

160 

. it;5 

. Ib7 

. 162 

. 166 

200 

, loti 

. ist. 

. 145 

. 143 

240 

. isfi 

. 15b 

. 145 

. 143 

280 

. ivl 

. 1 b9 

. 164 

. 168 

320 

. i:titi 

.211 

. 230 

.254 

360 

. 2 1 7 _ 

■ . 

. 3 1 6 

.369 


Latitude («N) 


0 

20 

40 

60 

80 

449 

,470 

. 460 

.422 

. 364 

3bir* 

. 383 

.387 

.374 

.343 

247 

. 266 

. 286 

.306 

.324 

173 

. 190 

.218 

.258 

.307 

148 

. 164 

. 194 

.240 

.300 

147 

.163 

. 193 

.240 

.299 

176 

. 192 • 

.220 

.260 

.307 

276 

.295 

.311 

.324 

.331 

410 

.431 

. 428 

.401 

.357 


Case 6 - 


Input : 

Date: June 20, 1968 

Tim: 12 UT 

Altitude: 400 Kn 

F10.7 ■ ISO 

F10.7B ■ ISO 

Ap • IS (<^ ■ ) 

Output: . , 

J70 Density (xlO Kg/M^) 


Degrees Latitude (‘^N) 



0 
00 

1 

-60 

-40 

-20 

0 

**0 

40 

60 

80 

40 


. 338 

. 4b. 

.5J3 

. 585 

1 ..09 

. 598 

. 555 

. 490 

80 

- . 

. 350 

. 399 

.449 

. 4y:3 

.511 

.51b 

. 501 

,472 

120 


. 295 

.311 

. 3 3 2 

. 353 

. 376 

. 399 

. 42 3 

. 444 

160 

'• 

k. 

. 256 

. 250 

. 254 

.263 

.284 

.319 

. 367 

.424 

200 

** 1 * ** 

.241 

e CO 

. 226 

. 231 

.251 

.289 

.345 

.416 

240 


.241 

. 227 

.225 

.231 

. 250 

. 288 

.345 

.415 

280 

. ^ \ b 

. 257 

. 252 

. 256 

. 266 

.287 

. 321 

. 369 

. 424 

320 


. 309 

.333 

. 362 

. 388 

.410 

.429 

. 444 

.452 

360 

. .M 7 

. 37) 

.4 35 

. 496 

.543 

■ 566 

.562 

.532 

.482 


TABLES. (Conttnucd) 


OKSQINAL PAQt W 
Of POOR QUALITY 



Cm* Z 

Input : 

Dat*: Jua* 20, I960 

TIm: 12 UT 

Altitude: 400 Ite 

P10.7 • ISO 

FIO.70 • ISO 

Ap • 400 (KP 9 ) 

(Xitput: ... , 

J70 Density (xlO “ Kl/IT) 


J 


40 

SO 

120 

160 

300 

240 

260 

320 

360 


Degrees Latitude («N) 


-80 

-60 

-40 

-20 

1.040 ■ 

1.140' 

1.240 

1.340 

1.020 

1.060 

1.150 

1.220 

.991 

.997 

1.020 

1.060 

.969 

.932 

.922 

.928 

. 960 

.907 

. 883 

.879 

. 9t.0 

. 906 

. 882 

.878 

.970 

. 995 

.925 

.933 

. 999 

1 . 020 

1 . 060 

1.100 

1 . 090 

1.110 

1.210 

1.290 


0 

20 

40 

60 

1 . 400 

i.430 

1 . 420 

1.370 

1.280 

1.310 

1 . 320 

1.300 

1.090 

1. 120 

1.160 

1. 190 

.945 

.979 

1.030 

1.110 

.889 

.924 

.987 

1.080 

.888 

.923 

.986 

1.070 

.950 

.984 

1.040 

1 . no 

1 . 140 

1.170 

1.200 

1.220 

1 . 950 

1 . 380 

1 .380 

1.340 


* - 

■ ^ 



so 

1.28U 

1.260 

1.220 

1.190 

1.180 

1.180 

1.190 

1.230 

1.270 


Case 8 . 


Input : 

Date: June 20, I960 

TIm: 12 UT 

Altitude: 400 111 
FIO.7 - ZOO 
F10.7S • ISO 
Ap •IS (Kp • 3 ) 

Oitput: j , 

J70 Density (xlO ** Kg/M'*) 


Degrees Utitude (»N) 


UJ 

4 


-SO 

-60 

•40 

-20 

0 

20 

40 

60 

SO 

W 

40 

. 462 

. 547 

. b41 

.729 

.794 

.023 

.810" 

.757 ' 

.676 

*3 

SO 

.446 

.498 

.5t>2 

.624 

.674 

. 703 

.708 

.690 

.654 

3 

4J 

120 

. 422 

.42? 

.448 

.47b 

. 50:1 

.532 

.562 

.592 

.619 

«• 

160 

. 404 

. 376 

. 367 

.372 

. 385 

.413 

.458 

.520 

.593 

I 

200 

. 397 

. 35t 

.337 

.335 

.342 

. 369 

.419 

.493 

.583 


240 

. 397 

. 355 

.337 

. 334 

.341 

. 368 

.418 

.492 

.582 

¥1 

2‘ 3 

. 405 

. 377 

.370 

.376 

.389 

.417 • 

.461 

.523 

.594 

1 

320 

. 429 

. 446 

.477 

.514 

.547 

.576 

.600 

.610 

.628 

& 

360 

.455 

«d 

.526 

.607 

.684 

B* 

.742 

b m 

.771 

.766 

.728 

.667 

» 


ORIGINAL PAGE IS 
OF POOR QUALITY 

c«M 9. 

Input : 

Date: Juna 20, 1961 

TIm: 12 UT 

Altitude: 400 ta 

FIO.7 - ZVO 

F10.7* • i50 

Ap • 0 (KP • 0 ) 

(Mtput: , 

J70 Density (xlO ** 


Degrees Latitude («N) 


ua 


•80 

•60 

•40 

•20 

0 

20 

40 

60 

80 

♦ 

40 

, roc 

. sjo 

.9u5 

1 .098 

1.130 

1 . 220 

1 . 200 

1.130 

1.010 

an 

80 

. *: 

.75'i* 

.851 

.941 

1.010 

1 . 050 

1 . 060 

1.030 

.983 

3 

120 

. t>4 7 

.655 

. 685 

. 726 

. 766' 

. 808 

.852 

.895 

.934 

OA 

160 

. till 

.577 

.565 

.573 

.592 

.6 33 

. 70o 

.791 

.896 

g 

200 

.bie 

.548 

.528 

.516 

.527 

.567 

.642 

.751 

.881 


240 


.547 

.518 

.514 

.526 

. 5S6 

.641 

.750 

.881 

Ml 

A) 

280 

. 1 

. 50ti 

.569 

.578 

.598 

.639 

. 705 

.795 

.898 

S 

520 

. ij57 

.682 

.728 

. 782 

.830 

.872 

. 906 

.932 

.947 

•A 

<S 

560 

. 

.709 

.916 

O 

1.110 

• 

1 . 150 

1.140 

m m 

1.090 

1.000 


Casaia 

Input : 

Date: June 20, 1968 

Tiae: 12 UT 

Altitude: 400 Kb 
F 10.7 - 250 
F10.7B ■ 250 
Ap -15 (>^ ■ 3 ) 

(kitput: , 

J70 Density (xlO “ Kg/M*) 


Degrees Latitude («N) 


ui 

▲ 

•SO 

1 

O 

•40 

■20 

0 

20 

40 

60 

80 

40 

. 86t 

. 997 

1 . 14H 

1 . 270 

1 . 3t>U 

1 . 400 

1 . 380 

1.310 

1. 1>0 

•S 90 

.841 

. 922 

1.020 

1.110 

1.190 

1 . 230 

1 . 240 

1.210 

1 . 160 

i 120 

.803 

.811 

. 843 

.887 

. 92"* 

.974 

1 . 020 

1.070 

1.110 

M 160 

. 774 

•p ^ 

6 • te. t 

.713 

. 722 

. 743 

.787 

.859 

.956 

1.070 

8 200 

. 762 

.695 

. 664 

.660 

.672 

.716 

.798 

.913 

1.050 

^ 240 

.762 

. 694 

. 660 

.658 

.671 

.715 

. 796 

.912 

1.050 

S 210 

.775 

.730 

.718 

.728 

. 749 

. 793 ■ 

.865 

.960 

1.070 

C 320 

t V ) ^ 

. 840 

.889 

.947 

.997 

1.040 

1.000 

1.100 

1.120 

If 360 

abS^.^ 

.9b5^ 

1 . 090 

m 

1.200 

1 . 280 

■ « 

1 . 330 

1 . 320 

1.260 

1.100 



Degrees Longitude («E) Degrees Longitude («E) 


TABLES. (Concluded) 


or POOH QUALITY 


Case 11. 


Input: 

Date: June 20, IMS 

TIm: 12 UT 

Altitude: 400 ta 

F10.7 - 250 

F10.7S • 250 

Ap ■ 400 CKp ■ <! ) 

Output: , 

J70 Density (xlO “ Kg/IT) 


Degrees Latitude («^N) 



-80 

-60 

-40 

-20 

0 

20 

40 

60 

80 

40 

1.740 

1 . 880 

2.030 

2. IbO 

2.2bO 

2.280 

2.27 0 

2.200 

2.080 

SO 

1.710 

1 . 800 

1.800 

2.000 

2.080 

i.;o 

2.130 

2. 100 

2.050 

120 

l.ist-O 1 

1.670 

1.710 

1 . 760 

1.810 

l . U'lO 

1 . 800 

1.850 

1.980 

160 


1.580 

1.560 

1 . 570 

1 . 600 

1 . t.50 

1.730 

1.830 

1.950 

200 

1 .620 

1.540 

1.500 

1.500 

1.5'0 

1.560 

1.660 

1.790 

1.940 

240 

1 . 620 

1 . 540 

1.500 

1.480 

1.510 

1.560 

1.660 

1.790 

1.940 

280 

1 . t.50 

1 . 580 

1 . 570 

1 .580 

1.600 

1.650' 

1.730 

1.840 

1.950 

320 

1 , tSO 

1.710 

1 . 7bO 

1.820 

1.880 

1.830 

1 . 860 

1.980 

2.010 

360 

1 . 720 

1.840 

1 . 870 

2.080 

2. 180 

2.230 

2.210 

2. 160 

2.070 


Case12. 


Input : 

Date: June 20, 1968 

Tine: 12 UT 

Altitude: 400 Ha 

F10.7 • 300 

F10.7B ■ 250 

Ap • <5 (iq? - 3 ) 

Output: , 

J70 Density (xlO “ Kg/M^) 


Degrees Latitude (tN) 




-80 

-60 

-40 

-20 

40 

1 

, 060~ 

'l.21o" 

~1 . 370 

' 1 .510 

80 

1 

.030 

1.130 

1 . 230 

1 . 340 

120 


. 8'?1 

. 8v9 

1 . 040 

1 . 080 

160 


.857 

. 804 

.888 

. 888 

200 


. 944 

.867 

.831 

. 826 

240 


.944 

.866 

. 830 

.824 

280 


. 859 

.907 

. 883 

.905 

320 

1 

. 0oO 

1.050 

1.080 

1.150 

360 

1 

. I'SO 

md 

1.170 

1.310 

_1 .430 


0 

20 

40 

60 

80 

1 . b 1 0 

1.650 

1.630 

1 . 550 

1.420 

1 . 420 

1.470 

1.470 

1.450 

1 . 390 

1.130 

1.180 

1.240 

1.290 

1.330 

.'922 

.972 

1.050 

1. 160 

1.290 

.841 

.892 

.985 

1.120 

1.270 

.839- 

.890 

.983 

1.110 

1.270 

. 928 

.980 ■ 

1.060 

1.170 

1.290 

1.^0 

1.260 

1.300 

1.330 

1.350 

1 . 530 

1.570 

1.560 

1.510 

1.410 



TABLE 4. TOTAL DENSHY VALUES GENERATED USING THE JACX3HA 1971 MODEL 


Case 1 . 


Input : 

Date: Juna 20. I960 

TIm: 12 UT 

Altltuda: 400 Kli 
P10.7 - 100 
F10.70 - too 

• 0 W • 0 ) 

Output: .«• X 

J71 Density (xlO Kg/N ) 


ORIQINAL RAQE IS 
OF POOR QUALmr 


Degrees Latitude (♦N) 


iU 


-80 

-60 

-40 

-20 

4 

w 

40 


1.260 

1.480 

1.760 


80 


1.040 

1.220 

1.400 

5 

120 


.826 

.865 

.932 

c4 

160 

. ?■ 

.680 

.641 

. 647 

§ 

200 


.627 

.564 

.552 

_1 

240 


. 626 

. 56 i ^ 

.550 

A 

iF 

280 

V7C 

all-* 

. 68 ^. 

.648 

.656 

4» 

U 

320 

. S 45 

. 881 

.952 

1 . 050 

ot 

a 

360 


1 . 1 10 

1 . 370 

1.600 


0 

20 

40 

60 

80 

1.970 

2 . 080 

2.020 

1 . 

1 . 600 

1.550 

1 . 650 

1.680 

1.630 

1.520 

1.010 

1.110 

1 . 220 

1.330 

1.420 

.689 

.778 

.921 

! . 110 

1 . 340 

.581 

. 66 1 ’‘ 

.817 

1.040 

1.310 

.579 

.664 

.815 

1.030 

1.310 

.699 

.789 

.931 

1.120 

1.340 

1.140 

1 . 240 

1 . 330 

1.480 

1 . 450 

1 . 780 

1 . 880 

1 . 870 

1.750 

1 . 560 


Case 2 . 


Input : 

Date: June 20, 1968 

Tine: 12 UT 

Altitude: 400 Ra 

F10.7 - lOO 

F10.7B • too 

/^) - /5" (KP = 3 ) 

(Xitput: 3 

J71 Density (xlO “ ICg/M'*) 


Degrees Latitude ('^N) 


Ui 


-80 

-60 

-40 

-20 

0 

20 

40 

60 

80 

4 

40 

. 159 

. 192 

.229 

. 264 

.289 

.300 

.295 

.275 

.243 

O 

60 

. 152 

. 1 72 

. 195 

. 2 it ; 

. 23 ? 

.250 

.253 

.248 

. 234 

1 

120 

160 

. 142 
. 135 

. 142 
. 122 

. 148 
.116 

. 157 
.117 

.168 
. 123 

. 181 
. 136 

. 195 
. 155 

.209 
. 181 

.221 

.210 

e 

200 

. 1 32 

.114 

. 105 

. 103 

. 107 

. 120 

. 141 

.171 

.206 

-1 

240 

. 132 

.114 

. 105 

. 103 

. 107 

.119 

. 141 

. 171 

.206 

¥) 

280 

. 135 

. 122 

. 117 

.118 

. 124 

. 137 

.157 

. 182 

.211 

«» 

320 

. 145 

. 150 

. 160 

.172 

.185 

. 198 

.210 

.219 

.224 

& 

360 

. 156 

. 183 

.214 

.243 

.266 

.278 

.277 

.263 

.239 


Degrees Longitude («E) Degrees Longitude (*E) 


TAXLE 4. (Contiimed) ORMPIM. MU It 

OF POOR QUiirrv 


Cm* t. 

Input: 

Onto: June 20, IMI 

TIm: 12 Vr 

Altitude: 400 Xk 
F10.7 - too 

F10.7B > too 

^ • 4oo ( 1 ^ ■ 9 ) 

a»tput: ... , 

J71 Density (xlO “ Kg/IT) 


Degrees Latitude («N) 



-80 

-60 

-40 

-20 

0 

20 

40 

60 

80 

40 

. 72 :-! 

. 78 i 5 

.855 

.914 

.956 

.974 

.966 

.932 

.879 

80 

. 709 

.748 

.793 

.835 

.869 

.890 

.896 

.887 

. 864 

120 

. 6 S 9 

.689 

. 700 

.719 

.741 

. 766 

.793 

.819 

.840 

160 

. 67 C ! 

. 644 

. 631 

.633 

.647 

.675 

.716 

.767 

.821 

200 

.667 

.626 

. 605 

.600 

.611 

.640 

.686 

.747 

.814 

240 

.667 

.626 

. 604 

.599 

.610 

.639 

.686 

.746 

.814 

280 

.674 

.645 

.634 

.636 

.650 

.678 

.719 

.769 

.822 

320 

.694 

.705 

.725 

.750 

.775 

.799 

.820 

.837 

.846 

360 

.717 

.771 

.828 

.880 

. 918 

. 938 

. 93 b 

.913 

.872 


Case 4. 

Input : 

Date: June 20, I960 

Tine: 12 UT 

Altitude: 400 Kn 

F10.7 - 150 

F10.7B • foo 

Ap ~ /5 Vff • 3) 

Output: ... j 

J71 Density (xlO “ Kg/»r) 


Degrees Latitude (*N) 



-80 

-60 

-40 

-20 

0 

20 

40 

60 

80 

40 

. 228 

.272 

.320 

.364 

.397 

.411 

.405 

.379 

.338 

80 

.219 

.245 

. 275 

.306 

. 330 

.346 

.351 

.344 

. 327 

120 

.206 

.206 

.213 

.225 

.240 

.257 

.276 

.294 

.309 

160 

. 196 

. 178 

. 171 

.172 

. 160 

. 197 

.224 

.258 

.296 

200 

. 192 

. 168 

. 155 

. 153 

. 159 

. 176 

.204 

.244 

. 291 

240 

. 192 

. 168 

. 155 

. 152 

. 158 

.175 

.204 

.244 

.291 

280 

. 197 

.179 

. 172 

. 174 

. 162 

. 199 

.225 

.259 

.296 

320 

.210 

.216 

.229 

.246 

.263 

.280 

.295 

.307 

.314 

360 

. 224 

. 260 

.301 

.339 

.368 

.383 

.381 

.364 

. 333 


TABLE 4. (Continued) 


Case 5- 


***!!?*■ ■ 


Input : 

Date: June 20, IMS 

tim: 12 irr 

Altitude: 400 tm 
FI0.7 • ISO 

F10.7» - /5» 

Ap ■ O (i^ “ O ) 

Output: .11 « 

J71 Density (xlO “ Kd/M-*) 


Degrees Latitude (♦N) 


Ui 


-80 

-60 

-40 

-20 

♦ 

40 

. £5.: 

.305 

. 362 

.415 

01 

80 

. 24 i 

.272 

.309 

.345 


120 

.226 

.226 

e 23 ^ 

.249 


160 

.214 

. 193 

. 185 

. 186 

g 

200 

.210 

. 101 

a 1 

. 164 

•■4 

240 

.210 

. 181 

. 166 

. 163 

lA 

280 

.215 

. 195 

. 106 

. 188 

01 

320 

. 230 

.230 

.254 

.273 

00 

01 

360 

. 24 S 

.291 

.339 

a 


0 

20 

40 

60 

80 

453 

.471 

. 46 3 

. 432 

.383 

374 

. 393 

. 39 3 

.390 

. 369 

266 

.287 

.309 

. 330 

.349 

195 

.216 

.247 

.287 

. 333 

171 

. 190 

.224 

.271 

.327 

170 

. 190 

.224 

.271 

.327 

198 

.218 

.249 

.289 

.333 

294 

.314 

.332 

.346 

.354 

418 

.437 

.435 

.414 

.377 




Case 6- 

Input : 

Date: June 20, 1968 

Ti»e: 12 OT 

Altitude: 400 Ka 

F10.7 - ISO 

F10.7B - 150 

Ap - |5 (Kp • 3 ) 

Output: T 

J71 Density (xlO * Kg/M ) 


Degrees 


Ul 

-80 

-60 

-40 

-20 

^ 40 

.355 

.417 

.482 

.542 

•n 80 

.343 

.279 

.421 

. 463 

1 120 

.325 

.325 

.335 

. 352 

u 160 

.311 

.285 

.274 

. 276 

§ 200 

.305 

.270 

.252 

. 248 

"* 240 

. 305 

.270 

.251 

. 247 

S 280 

.311 

.286 

.276 

. 278 

S 320 

.330 

. 339 

.357 

. 380 

e 360 

.350 

.401 

.456 

. 507 


Latitude (*N) 


0 

20 

40 

60 

80 

585 

.604 

.595 

.561 

.507 

496 

.518 

.524 

.514 

. 491 

372 

.396 

.422 

.447 

. 467 

287 

.312 

.349 

.397 

.449 

257 

.281 

.322 

.378 

.442 

256 

.281 

.322 

.377 

.442 

290 

.315 

.352 

.399 

.450 

404 

.427 

.448 

.464 

.474 

546 

e 566 

.564 

.541 

.500 


e- 




Decrees Longitude (♦£) Degrees Longitude (♦£) 


TABI£4. (Continued) 
Cate 7 


omOINAL PMC It 
OF POOR QUAU1Y 


Input : 

Date: June 20, 196S 

TIm: 12 UT 

Altitude: 400 Iti 
F10.7 • IS'O 

F10.7B - /sro 

^ • 400 ■ 4 ) 

Output: ... , 

J71 Density (xlO Kg/IT) 


Degrees Latitude (♦N) 




-80 

-60 

-40 

-20 

0 

20 

40 

60 

80 

40 

1 

. 660 

1.150 

J .240 

1 . 320 

1 . 380 

1.400 

1. 390 

1.350 

1.270 

80 

1 

.040 

1.090 

1.160 

1.210 

1.266 

1.290 

1.300 

1.280 

1.250 

120 

1 

.010 

1.010 

1.030 

1 . 050 

1.080 

1.120 

1.160 

1.190 

1.226 

160 


.990 

.949 

.931 

.934 

.953 

.992 

1.050 

1.120 

1.190 

200 


.931 

.925 

.894 

.888 

.902 

.943 

1.010 

1.090 

1.190 

240 


.981 

.924 

.893 

.887 

.901 

.942 

1.010 

1.090 

1.180 

280 


.991 

.951 

.935 

.938 

.958 

.997 

1.050 

1.120 

1.200 

320 

1 

.020 

1.030 

1.060 

1 . 100 

1 . 130 

1.160 

1.190 

1.220 

1.230 

360 

1 

.050 

1.130 

1.260 

1.270 

1.330 

1.350 

1.350 

1.320 

1.266 


Case 0. 


Input : 

Date: June 20, 1908 

TIm: 12 UT 

Altitude: 400 Ka 
F10.7 - 200 
F10.7B - /yo 
^ “ /S' C*^ ■ 3 ) 

Output: 

J71 Density (xlO"^^ ICg/M*) 


Degrees Latitude («N) 



-80 

-60 

-40 

-20 

40 

.456 

.529 

.607 

.676 

80 

.441 

.484 

.534 

. 583 

120 

.418 

.419 

.431 

.451 

160 

.401 

.371 

.357 

.359 

200 

.395 

.352 

.330 

.325 

240 

.395 

.352 

.329 

.325 

280 

.402 

.372 

. 360 

.362 

320 

.424 

.436 

.458 

.486 

360 

.449 

.510 

.575 

. 636 


0 

20 

40 

60 

80 

727 

.749 

.739 

.699 

.635 

623 

.648 

.655 

.644 

.617 

476 

.504 

.535 

.564 

.589 

373 

.403 

.448 

.505 

.567 

336 

.366 

.416 

.482 

.559 

335 

.365 

.415 

.482 

.559 

377 

.407 

.451 

.507 

.568 

514 

.542 

.566 

.585 

.596 

681 

.705 

.703 

.675 

.627 
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;T?es Lw.ifitude (♦£) Degrees Longitude (*E) 


• - 






IWIWIIW), i WHII*illi 



TABLE 4. (Continued) 


onmwL Hm m 

f* POOH QUWLITV 


cu« 9 


Input: 

D«t«: June 20, IMS 

TIm: 12 UT 

Altitude: 400 Kn 
F10.7 • 250 
P10.7B • 2.50 
Ap “0 (*P ■ 0 ) 

Output: X 

J71 Density (xlO Kg/M^) 


Degrees Latitude (♦N) 



-SO 

-60 

-40 

-20 

0 

20 

40 

60 

SO 

All 

. rss 

.903 

1.020 

1.130 

1.200 

1.230 

1 . 220 

1 . 160 

1.060 

HO 

. 7fc5 

.333 

.911 

.986 

1.050 

1 . 080 

1. 100 

1.080 

* .040 

120 

.729 

.729 

.749 

.781 

.820 

. 864 

.912 

.957 

.994 

160 

.702 

.652 

.631 

.634 

.657 

.705 

.777 

.866 

.962 

300 

.692 

.623 

. 586 

.579 

. 596 

.645 

.725 

.830 

.949 

3A0 

.691 

. 622 

.585 

.577 

.595 

.644 

.724 

.829 

.949 

260 

• 703 

.655 

. 635 

. 639 

. 6>63 

.710 

.781 

.869 

.963 

320 

a t O. 

.757 

.791 

.835 

. 879 

.922 

.960 

.989 

1.010 

360. 

'?“»£• 
« t < c< 

. 873 

. 974 

1.070 

1 . 1 30 

1.170 

1 . 170 

1 . 120 

1.050 


Case 10 . 

Input : 

Date: June 20, IMS 

Tine: 12 VT 

Altitude: 400 Ns 

F10.7 - 250 

F10.7B • 250 

Ap - 15 (Kp - 3 ) 

Output • 

J71 Density (xlO'*^ Kg/M*) 


Degrees Latitude («N) 



-L7 

-60 

-40 

o 

0 

20 

40 

60 

80 

40 

?47 

1.070 

1.190 

1 . 300 

1.380 

1.410 

1 . 400 

1.340 

1.240 

ti : 

. 922 

.994 

1.080 

1.150 

1.220 

1.260 

1 . 270 

1.250 

1.210 

120 

.884 

.884 

.905 

.940 

.980 

1. 030 

1.080 

1.120 

1 . 160 

160 

.855 

.802 

.779 

.782 

.807 

.858 

.934 

1.030 

1.130 

200 

.844 

.770 

.730 

.722 

.741 

.794 

.880 

.991 

1.120 

240 

.844 

.769 

.729 

.721 

.740 

. 792 

..878 

.990 

1.120 

2S0 

. 856 

.805 

.783 

.788 

.813 

. 864 

.939 

1.030 

1.130 

J20 

.894 

.914 

.950 

.996 

1.040 

1.090 

1.130 

1.160 

1.180 

360 

m 

. 936 

1.040 

1 . 140 

1 . 240 

1.318 

1 . 350 

1 . 340 

1.300 

1.220 
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Degrees Longitude (♦£) Degrees Longitude (♦£) 


omornuL PAM m 

TAUJB4. (Collided) M POOR QUALITY 


Cutll. 


Input: 

Date: June 20, IMS 

Tim: 12 UT 

Altituda: 400 M 

F10.7 • ZSO 

F10.7S ■ 2.50 

Ap ■ +00 (*t ■ 4 ) 

-11 A 
J71 Dmsity (xlO Kg/IT) 


Degrees Latitude («N) 



-80 

-60 

-40 

-20 

0 

20 

40 

60 

80 

40 

1.820 

1 . 860 

170 

2.220 

2.300 

2.340 

2.320 

2.260 

2,158 

80 

1 . 780 

1.070 

1.870 

2 . 130 

2 . 130 

2 . 170 

2 . 180 

2. 160 

2. 190 

120 

1.720 

1.750 

1.770 

1.810 

1 . 860 

1.910 

1.870 

2.020 

2. 140 

160 

1.710 

1.650 

1.620 

1 . 620 

1 . 650 

1.720 

1.800 

1.810 

2.030 

200 

1 . 700 

1.610 

1.560 

1.550 

1.570 

1 . 640 

1.740 

1.870 

2.010 

240 

1 . 700 

1.610 

1 . 560 

1.550 

1.570 

1.640 

1.740 

1.870 

2.010 

280 

1.710 

1.650 

1 . 630 

1.630 

1.660 

1.720 

1.810 

1.920 

2.030 

320 

1 . 760 

1.780 

1 . 820 

1.880 

1.830 

1 . 880 

2.030 

2.130 

2. 150 

360 

1.810 

1 . 820 

£.040 

2.150 

2.230 

2.270 

2.260 

2.220 

2.130 


Case 12 . 


Input : 

Date: June 20, 1968 

Tiee: 12 UT 

Altitude: 400 K> 

F10.7 ■ 300 
F10.7B - ZSO 

^ ■ <5 ( 1 ^ " 3 ) 

Output: , 

J71 Density (xlO Kg/>r) 


Degrees Latitude (♦N) 



-80 

-60 

-40 

-20 

0 

20 

40 

60 

80 

40 

1 . 0 ':*y 

1 . 220 

1 . .'; b 0 

1.470 

1 . 560 

1.580 

1.580 

1.510 

1.400 

80 

1 . LU .0 

1.140 

1 .2 30 

1.310 

1 . 380 

1.430 

1.440 

1.420 

1.370 

120 

1 . 020 

1 . 020 

1 . 040 

1 . 080 

1.120 

1.180 

1 .230 

1.280 

1.320 

160 

. 887 

. 828 

.802 

.806 

.834 

. 880 

1.070 

1.180 

1 . 280 

200 

. 874 

.883 

.848 

.840 

.861 

.918 

1.010 

1.140 

1.270 

240 

. 874 

.882 

. 848 

.838 

.858 

.818 

1.010 

1.140 

1.270 

280 

.888 

. 831 

.807 

.812 

.840 

.887 

1.090 

1.180 

1.290 

320 

1.030 

1 . 050 

1.080 

1.140 

1.180 

1.240 

1.280 

1.320 

1.340 

360 

1 . 080 

1.180 

1 . 300 

1.410 

1 . 480 

i . 520 

1.520 

1.470 

1.380 



TABLE 5. TOTAL DENSHY VALUES (^NERATED IBING THE JACCHIA 1977 MODEL 


Cast 1 . 


Input : 

Data: June 20. 1D6> 

TIm: 12 UT 

Altitude : 400 Ka 
FIO.7 ■ fOO 

F10.7B ■ /OO 

Ap • 0 (Kp • 0 ) 

Output: 3 

J77 Density (xlO “ iCg/M’*) 


OfMMM.* Mat It 
OF POOR QUALrry 


- 40 

■Q 80 

B 120 

u 160 

S 200 

"" 240 
« 280 
a, 320 
^ 360 


Degrees Latitude («N) 


-80 

. 94 ^ 

.910 

.816 


.740 

! 790 
. St' I'! 
, 


-60 

-40 

-20 

0 

20 

40 

60 

1.240 

1.570 

1 . e !90 

2 . ‘.'' 9 U 

2.180 

2.140 

1 . 980 

1.110 

1.330 

1 . 560 

1 . 76 Cf 

1.890 

1.920 

1.870 

.793 

. 800 

.873 

1 . 000 

1.160 

1.330 

1.500 

. 680 

. 639 

.675 

.777 

. 932 

1.130 

1.350 

.619 

.569 

.591 

. 682 

.835 

1.040 

1.270 

.572 

. 497 

.499 

. 576 

. 723 

.934 

1.200 

.719 

. 6 * 0 1 

.726 

. 829 

.979 

1.170 

1.380 

. 927 

1 . 000 

1 . 1 20 

1.270 

1.410 

1.530 

1.630 

1 . 070 

1 . 260 . 

. 1 . 470 . 

1.650 

1 . 760 _ 

1 . 810 . 

1 . 790 , 


80 

1.760 

1.730 

1.610 

1.560 

1.510 

1.490 

1.570 

1.660 

1 . 700 . 


Case 2 . 


Input : 

Date: June 20, 1968 

Tiue: 12 UT 

Altitude: 400 Kb 
F10.7 - too 

F10.7B « /OO 

Ap • /5 “ 3 ) 

Output: 3 

J77 Density (xlO Kg/M'*) 


Degrees Latitude (♦N) 


OJ 


-80 

1 

o 

-40 

-20 


40 

1.210 

1 . 360 

1 . tC'O 

2.200 


80 

1 . 200 

1 . 260 

1.370 

1 . 760 

3 

120 

1.100 

.950 

.8 39 

. 978 


160 

1 . 040 

.816 

.693 

. 777 

§ 

200 

.955 

.699 

. 626 

.705 

a 

240 

.902 

. 628 

. 562 

.613 

(A 

V 

280 

. 968 

.789 

.791 

.901 

«4 

320 

1.040 

.998 

1.140 

1 . 390 

QA 

360 

1.110 

1 . 150 

1 . 390 

1 . 780 


0 

20 

40 

60 

80 

2.620 

3.640 

2 . 320 

2.020 

1 . 990 

2 . 180 

2.330 

2 . 160 

1.900 

1 . 900 

1 . 230 

1.440 

1.510 

1.540 

1.770 

. 966 

1.140 

1.260 

1.400 

1.750 

.854 

.997 

1.120 

1.330 

1.760 

.716 

.833 

. 986 

1 . 320 

1.800 

1 . 020 

1 . 100 

1 . 230 

1 . 600 

1.940 

1.560 

1.590 

1.580 

1.820 

2.030 

2 . 060 . 

_ 2 . 060 _ 

1 . S 90 _ 

1 . 890 

2.000 
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Degrees Longitude (♦£) Degrees Longitude (*E) 






TABLE 5. (Continued) onONM. PM W 

OF POOR QUAUIY 

Cate 3. 

Input : 

Date: June 20, 106S 

Tiae: 12 UT 

Altitude: 400 Na 
FIO.7 ■ too 
F10.7I • too 

Ap ■ 4^ C^P "9 J 

Output; ... , 

J77 Density (xlO Kg/R*) 


Degrees Latitude («N) 



-80 

-60 

-40 

-20 

0 

20 

40 

60 

80 

i 

40 

1 . 

. 748 

. 305 

.444 

. riu 

. <-•23 

. 7 8 

.811 

1.450 


80 


1 . 0110 

. 323 

.307 

.501 

. 001 

.378 

. 440 

1.210 

i 

120 

130 

. 990 

■> C; 

. 109 

.31 1 

. 377 

.27 3 

.340 

1 . 120 

i 

j 

160 

1.930 

.759 

! 175 

. 148 

. 255 

. 287 

. 217 

.381 

1.240 


200 

1.450 

.387 

. 120 

. 150 

.234 

.221 

. 195 

.545 

1.480 

t 

240 

1.120 

e 2 i2 

. 103 

. 153 

. 190 

. 159 

o cr 

.870 

1.800 

f 

f 

280 

1 . 000 

. 230 

. 151 

. 2 30 

. 258 

. 197 

.307 

1.370 

2.110 


320 

1.110 

, 282 

.210 

. 359 

. 402 

T» O *• 
e k. 0 . 

.405 

1.310 

2.040 

( 

360 

,1.33fi_ 

. 4 08 

.2 38 

.424 

.557 

_ .412_ 


. 885 

1 . 730 

« 

1 






Cese 

4. 




5 




Input 






< 





Date: 

June 20 

, 1968 



1 

I 





Tiae: 

12 UT 




1 





Altitude 

: 400 Kb 




! 





F10.7 ■ 

t^O 




i 





F10.7B - 

too 




I 







(KP - 3 ) 



1 




Output : 


“ Kg/M^) 



1 





J77 Density (xlO 



5 




Degrees Latitude («N) 



f 

I 


-80 

-60 

-40 

-20 

0 

20 

40 

60 

1 

80 I 

40 

. 198 

.224 

. 279 

. 307 

. 4i;9 

.427 

. 3 72 

.321 

.312 1 

80 

. 190 

. 209 

. 233 

. 301 

. 307 

. 387 

.354 

.507 

.301 1 

120 

. 181 

. 101 

. 150 

. 179 

o -• 

. 252 

.258 

.255 

.283 

160 

.172 

. 141 

.127 

. 140 

. 178 

. 204 

.217 

.231 

.278 1 

200 

. 100 

. 124 

.118 

. 135 

. l80 

. 180 

. 193 

.220 

.279 1 

240 

. 152 

.114 

. 108 

. 119 

. 1 30 

. 152 

. 170 

.210 

.284 i 

280 

. 103 

. 141 

. 147 

. 1 07 

. 185 

.193 

. 204 

.254 

. 304 S 

320 

.174 

. 174 

. 20<» 

. 245 

.271 

.208 

.258 

.288 

.316 ; 

360 

. 183 

. 195 

.242 

_ -300_ 

_ . 340 _ 

_ . 340_ 

. 308 

.299 

.314 
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TABLE S. (Continued) 


^'^wun 


C«M S. 


Input : 

Oat«: June 20, IMt 

TIm: 12 UT 

Altltudn: 400 Ui 

F10.7 • 150 

F10.7B • /SO 

Ap • 0 (KP • (? ) 

Output: , 

J77 Density (xlO ** K«/m’) 


Degrees Latitude (♦N) 


UJ 


-80 

1 

o 

-40 

-20 

0 

20 

40 

60 

w 

40 



. 3 74 

. 4c'8 

.4*..^ 

.4 72 

.4C.1 

. 4 S 1 

o 

•s 

80 

. .: 4tt 


. 3.26. 

.388 

.402 

.420 

.423 

.11 

120 

.318 

.213 

.214 

.229 

.253 

.282 

.313 

.844 

•*4 

CB 

160 

.209 

. 188 

. 179 

. 185 

.205 

.235 

.272 

.314 

C 

2 

200 

.201 

. 173 

. Itl 

. 1 1.6 

.134 

.214 

.253 

.298 

240 

. 197 

.181 

. 144 

.144 

. 181 

. 191 

. 233 

.284 

0» 

280 

.212 

. 19? 

. 190 

. 197 

.217 

.245 

.279 

.318 

4f 

U 

S20 

■? ?« 

• W h. . 

. 243 

.258 

.28! 

. 30t. 

.329 

.349 

. 366 

A* 

a 

S60 

, 23T 

.2 74 

•» wad 

. 3 1 3 

. 350 

. 379 

. 396. 

. 402 

.396 


80 

. 389 
.384 
. 383 
.352 
.344 
.338 
.353 
.370 
. 379 


Case 6. 


Input : 

Date: June 20, 1968 

Tiste: 12 UT 

Altitude: 400 Ka 

F10.7 • ISO 

F10.7B • ISO 

Ap - ly “ 3 ) 

Output: ... , 

J77 Density (xlO Kg/M'*) 


Degrees Latitude (♦N) 




-80 

-60 

-40 

-20 


40 



. j;;i 

« *4 

V 

•g 

80 

. J«..4 

« a 

. J L8 

.41 i 

3 

120 

.245 

. 220 

.210 

.253 

u 

160 

.23'> 

. 195 

. 182 

.212 

1 

200 

.218 

.175 

.171 

.197 


240 

.210 

• 1 64 

. 160 

.177 


280 

.224 

.202 

.216 

.245 

s 

320 

.239 

,245 

.291 

. 34 7 

£ 

360 

. 250 _ 

.2 70 

m V 

. 3.38 

. . 425 


0 

20 

40 

60 

80 

.57 7 

. 5 7. 

. 49b 

• 4 .. b 

. 4 1 

.49 7 

. 520 

.474 

.410 

. 400 

.311 

. 349 

. 35 3 

. 544 

.377 

. 255 

.289 

. 301 

.313 

.370 

.23! 

.256 

. 268 

.298 

.371 

.200 

.218 

. 236 

.292 

.377 

. 267 

.272 

■J7C| 

e t* 1 . 

. 339 

.401 

e 3 

. 3t.8 

. 348 

. 333 

.417 

.47-4^ 

.461 

_ .41l_ 

. 397 

.414 
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Degrees Longitude (*E) Degrees Longitude (*E) 



TABLES. (Continued) 

OMQIML ftm m 
OF POOR QUALtTY 

cm« 7 

Input : 

Dnt«: June 20, 196e 

TIm: 12 UT 

Altitude: 400 Ite 
F10.7 ■ 150 
F10.7# • /50 

" 4CO (KP ■ 9 ) 

(Xitput: ... , 

J77 Density (xlO ** Kf/M*) 


Degrees Latitude (♦N) 

-80 -60 -40 -20 0 20 

40 1.930 1.070 .992 i. . 0 1 . i50 

80 2. 150 1.330 .603 .692 1.200 1.340 

120 2. 140 l.i50 .454 .414 . 785 .916 

160 1.990 1.010 . 358 .387 . e.74 .723 

200 1.6 2 0 .bl8 .282 .431 .631 .562 

240 1.340 . 41-:; .271 .442 .529 .402 

280 1.300 .4 37 .390 .641 .675 .459 

320 1 . 3b0 .506 .898 .970 .629 

360 1.560 . , .530 1.0 m 1.280 .91 1 


Case 8. 

Input : 

Date: June 20, 1968 

Tine: 12 UT 

Altitude: 400 Ka 

F10.7 - ZOO 

F10.7B - /50 

Ap • 15 (Kp ■ 3 ) 

Output: , 

J77 Density (xlO ** Kf/M'*) 


Degrees Latitude («N) 

80 -60 -40 -20 0 20 

. 5 1 -i . t.t'6 .7t>4 .753 

. 4 .:2 .559 .6t.9 .695 

... '4 . 35t. . 4 34 . 481 

.250 . J02 .360 .401 

.246 .2::4 .029 .358 

.258 .287 .307 

.307 .347 .373 .374 

.404 .479 .515 .496 

.465 .57t_ .636 .614 



40 60 80 

.653 .5t.l .541 

. 6'_*0 . 54 ^ * 52 & 

.‘lol .461 .49f 

.411 .421 .489 

.368 .400 .490 

.324 .391 .496 

.376 .448 .525 

.4b3 .503 .545 

.544 .523 .542 


40 60 80 

. i5'8 1.020 1.860 

.810 .809 1.630 

.624 .663 1.530 

.498 .698 1.640 

.430 .892 1.860 

.455 1.240 2.140 

.661 1.740 2.410 

.736 1.710 2.370 

.682 1.310 2.110 





TABLES. (Continued) 


OfmML MOV » 
^ QUAUTY 


Cbs* 9 


Input : 

Date; June 20, IMt 

TIm: 12 UT 

Altitute: 400 Km 
FIO.7 • .250 
F10.7B • ;Z50 
^ -0 (Kp ■ 0 ) 

Oitput: ... , 

J77 DMisity (xlO Kg/IT) 


I 


40 

80 

120 

160 

200 

240 

280 

320 

360 


OtfrMs Latitude (♦N) 


•80 

•60 

-40 

-20 

.674 

. (’98 

.915 

1 . 000 

.658 

.742 

. 824 

. 898 

. il 2 

.599 

.596 

.620 

.591 

.543 

.518 

. 526 

.573 

.508 

.477 

.481 

. 564 

.481 

.437 

. 433 

.599 

.562 

.542 

.551 

. 634 

. 661 

.687 

. 723 

. 653 _ 

a 1 ta . 1 

. 790 _ 

. 859 _ 


0 

20 

40 

60 

80 

. U50 

1 . 060 

1 . 040 

.984 

.906 

.951 

.977 

.976 

.950 

. 89 . 

. 663 

. 714 

.769 

.824 

.858 

.561 

.616 

. 686 

.766 

.837 

.515 

.573 

.649 

.735 

.821 

. 4t4 

.524 

.606 

.705 

. 81 1 

. 583 

. ■ 32 

.695 

.770 

.838 

.762 

. c98 

.832 

.862 

.870 

. 903 

. 926 

. 931 

.920 

e 886 


Case 10. 


Input: 

Date; June 20, 1968 
TIm: 12 UT 

Altitude: 400 Ka 
F10.7 ■ Z50 
F10.78 - 250 
Ap -IS" (1^ ■ 3 ) 

ftitput: .. , 

J77 Density (xlO ** Kg/ir) 


Degrees Latitude (♦N) 


UJ 

A 

-80 

-60 

-40 

-20 

0 

20 

40 

60 

80 

40 

.632 

• » i.v* 

.911 

1.170 

1 . 8w'0 

1 . 290 

1 . 1 .;o 

. 9t.2 

.924 

•9 80 

.624 

.674 

.778 

.997 

1.180 

1.210 

1 . 090 

.941 

.993 

w 120 

.586 

.550 

.558 

. 680 

.815 

. 886 

. 868 

.818 

.861 

M 160 

.564 

.502 

.504 

,596 

.698 

.756 

.755 

.752 

.847 

I 200 

.540 

.471 

.493 

.572 

. 646 

.683 

.680 

.717 

.847 

240 

.526 

.457 

.479 

.531 

. 577 

.596 

. 603 

.699 

.854 

S 280 

.556 

.543 

.610 

. 683 

.717 

.697 

.679 

.782 

.896 

S 320 

e 585 

. f Jl 

. 766 

.894 

. 941 

.889 

.817 

.867 

.925 

S 3M 

. 604 ^ 

.6 72 

. 850 

_ 1 . 040 _ 

1.130 

1 . 080 

.946 

.900 

.923 
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TABLE S. (Concluded) 


ORKKNAL J5 
or POOR QUALITY 


Cat* II. 


Input : 

Data: Juna 20« IMI 

TIm: 12 UT 

Altltuda: 400 Ka 

F10.7 > Z50 

F10.7B - Z50 

Ap • 400 (Kp • 9 ) 

Output: , 

J77 Density (xlO ** ICg/U*) 


I 


\ 


I 


Degrees Latitude (»N) 


UJ 


-80 

-60 

•40 

-20 

0 

20 

40 

60 

80 


40 


. i 'tj 

. 1 -.0 

. i -;0 

e L* 1 

. 303 

. 1 1'l 

. 183 

. ibw 

'9 

80 

- w f* t- 

.18.: 

. 1 :i 

. lt.4 

. 30 3 

. 511 

. 18t. 

. 159 

. 23y 

3 

4-» 

120 


. 1 .T 

. lt-.lt. 

. 1 0 a 

. 20t. 

.232 

. 152 

. 1 -■.? 

.228 

u 

160 

C) 

. 1 ■: 

. 08ti 

. 10t. 

. 104 

.189 

- 123 

. 138 

.237 

s 

200 


.111 

.07:; 

. 124 

.177 

. 149 

. 103 

. 158 

.258 


240 

. 1&4 

. oaji 

. 07^. 

. 1 32 

. lb'3 

. 108 

.101 

. 192 

. 230 

s 

280 

. 18J: 


. ICit. 

. 1 i’Si 

. 181 

.114 

. 130 

.243 

. 305 


320 

. 1 

. lUt. 


.2 31 

. 242 

. 149 

. 145 

.245 

. 303 

& 

360 

. :;o? 

. Ijf 

L _J 

, 1..";. 


. 30t. 

.211 

. 145 

. 209 

. 282 


< 

! 

i 

i 

Case 12 . ! 

Input : I 

Date: June 20, 1068 

Tiae: 12 UT 

Altitude: 400 Ite I 

F10.7 > 300 I 

F10.7B - 250 I 

Ap • 15 (Kp - 3 ) 

Output : t 

J77 Density (xlO‘“ Kg/M*) [ 


Degrees Latitude (♦N) 


UJ 

♦ 


-80 

-60 

-40 

-20 

0 

20 

40 

60 

80 


w 

40 

• a ' ^ 

.a 14 

1 . 050 

1 . 340 

1 . 500 

1.470 

1 .2(-0 

1.100 

1.050 


1 

80 

• 1 b. 4 

. 7, ’9 

. 901 

1 . 150 

1.350 

1.390 

1.250 

1,080 

1.030 



120 

. f.78 

.841 

. 656 

. 800 

.954 

1.030 

1.010 

.944 

.987 


U 

160 

. 854 

.537 

.594 

. 704 

.820 

.884 

.878 

.870 

.971 


J 

200 

. 627 

.554 

. 58c. 

.679 

. 762 

.801 

.792 

.829 

.970 

' 


240 

.612 

. 540 

.571 

.633 

. c.:34 

.701 

.704 

.807 

.977 

j 

s 

280 

. 645 

, 6 37 

.719 

. 303 

.339 

.811 

.786 

.397 

1.020 

j. 

U 

320 

. t' 79 

. 735 

. 394 

1.040 

1.090 

1 . 030 

. 940 

.991 

1.050 


& 

360 

. 698 

. 77 '< 

. 985 

1 . 200 
k mmrn 

1 . 300 

^ - 

_1.230_ 

1.080 

1.030 

m ^ 

1.050 
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ORfQMML PACMf It 


Tables 6, 7, and 8 give the percent difTerence of inteisnodel density change for the respective 
J70, J71, and J77 models, given a change in flux and/or geomagnetic index. Besides the standard 81 
point matrix output of density change given in percent, the tables give the mean and standard deviation 
of all 81 matrix computations, along with the lowest and highest matrix value (both used to compute 
range). Also, the 81 absolute density matrix values for each case have been processed and mean, with 
standard deviation results, have been computed and are listed on each table. 


TABLE 6. PERCENT DEVIATION OF JACCHIA 1970 DENSITY DURING A 
CHANGE OF F,o.7 AND/OR Ap 



J70 p (Case Z ) as % of J70 p (Case / ) 






FIO 

.7 . /OO 


FIO. 7 • 

/OO 







FIO 

.78 - /OO 

FIO. 78 ■ 

/OO 







Rp 

• /5 

Ap 

0 







Degrees Latitude (♦N) 






-80 

-60 

-40 

-20 

0 

20 

40 

60 

80 












♦ 

w 

40 

I ' . t' 

b^. 1 

b 

58.9 

4 • 1 

4b. 9 

4 8 . 3 

50.3 

55. b 

«l 

80 

' 1 <*• 

70. i. 

b J . t' 

58.5 

55. 

54.3 

5 3 . 7 

54.4 1 

5 b . b 

T3 

9 

120 

. 7 

79.0 

7 1 . . :■ 

“7 •, 1 

( ta • 

b'4. 

O 1 a C* 

64.0 

61.3 

59.4 

u 

>*4 

160 


y b . 9 

S8 . 5 

y6 . u 

31.8 

80.9 

74.8 

69.0 

61.3 

C 

200 

3 0 . 

89.0 

9 8 . . ' 

98.5 

91.8 

87.2 

80.5 

70.7 

63 . 5 

3 

240 

? fl . fr 

89.8 

9 J . 0 

9 3 . 7 

yi'. 3 

87. 8 

79.6 

71.0 

63. 5 


280 

4 

85 . 7; 

S 7 . ' 

86.6 

8 1 . 3 

79.5 

73.9 

68. 3 

61.3 

4) 

4) 

320 

. *'i 

7b . 0 

j < • 

1 • C' 

68.5 

b5. 1 

63. b 

61.1 

59.8 

58.8 

U 

360 

7‘... 1 

b 7 . b 

60.9 

55.5 

51.4 

50.0 

50.0 

53. 3 

5b. 4 


<£ 


Given Input: June 20. 1968. 12 UT; 400 Ka Altitude. 


Matrix Cowputationi : 

Absolute Density (xlO*^*Kg/M^) 

• Mean 1 - 0. 104-. SO 1 - 0.0H 

• Mean 2 • 0.J72 . SD 2 - 0.059 

Density Differences (%) 

High ■ 93.7 % 

Mean - 70.4- %. SD • i3.+ \ 

Low ■ 4<».9 \ 

Range ■ % 

* 1 indicates reference aodel. 2 indicates 
B»del used as a percent of the reference 
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Decrees Longitude ('»£) 


ORIGINAL PM n 
OF POOR QUALITY 


TABLE 6. (Continued) 



J70 0 (Case 3 1 at % of J70 o fCteZ ) 





PIO 

.7 - /OO 

PIO. 7 

- /OO 






FIO 

.78 ■ /OO 

PIO. 78 

• /OO 






Ap 

“ 400 

Ap 

• /S' 






Degrees Latitude 

(♦N) 





-80 

-60 

-40 

-20 

0 

20 

40 

60 

80 

40 

’^7.2 

241.1 

292.3 

259.9 

239.2 

232.2 

235.5 

250.9 

278.2 

80 

4 1 ■? 

J?0. fc. 

333.3 

300.9 

280.5 

268.8 

267 . 5 

273.8 

288.5 

120 

431.8 

426.7 

409.4 

388.7 

370.2 

348.9 

331.6 

316.0 

302.8 

160 

449 . 2 

479.3 

488.9 

488. 1 

471.9 

441.6 

401.4 

356.2 

316,0 

200 

457. 1 

506. S 

530.7 

534.2 

523.2 

489. S 

13.6 

376.4 

322.6 

240 

457. 1 

506.8 

531.6 

53*^. 1 

525. 1 

488.9 

437.0 

375.8 

322.6 

280 

449 . 2 

431.1 

485.3 

480 . 2 

465.5 

440.5 

400.7 

354.7 

316.5 

320 

423 . 2 

412.3- 

386. 1 

361.4 

341.1 

222. 8 

312.8 

304.3 

298.6 

360 

4U2.5 

252. 3 

309.7 

275.9 

255. 6 

246. 1 

248.4 

221.4 

282.8 


Given Input: June 20, 1968, 12 UT; 400 Kb Altitude. 


Matrix CoBPutetions i 

Absolute Density (xlO'^^Kg/M^) 

* Mean 1 - 0J7Z , SD 1 - 0.0f9 

* Mean 2 ■ ^.76? , SO 2 • //g- 

Density Differences (%) 

High ■ sss:/\ 

Mean ■ 3770 SD • 99.9% 

^ ■ ZZh4^ 

Range ■ 313.7% 

* 1 indicates reference sK>del. 2 indicates 
■odel used as a percent of the reference 
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Degrees Longitude («E) 


TABLE 6. (Continued) 


onoMM. nut • 

OF POORQUMJTV 


J70 0 (Case 3 1 et % of J70 o (Cose / ) 





P10.7 • too 


P10.7 - 

too 






PIO 

1.78 « too 


PIO. 78 - 

too 






AP 

■ 40O 


Ap 

0 







Degrees Latitude (♦N) 





-80 

-60 

-40 

-20 

0 

20 

40 

60 

80 

40 

( (i i '* » b 

628.4 

522.9 

448.3 

404.6 

388.0 

397.5 

427.3 

488.2 

80 

80 U.& 

703. 6 

607.0 

535.6 

490.8 

469 . 1 

464. 6 

477.2 

508.3 

120 

& 55. 4 

^ 12.6 

797.3 

742.5 

696.0 

651.0 

607.9 

571.0 

542. 1 

160 


,• 82.5 

1009.9 

993.9 

939.9 

879.7 

776. 5 

671.0 

571.0 

200 

904.5 

1046.8 

1118.4 

1127.2 1095.3 

1004.0 

863.3 

713.0 

586.7 

240 

906. 1 

1048.9 

1118.9 

1130.1 1102.4 

1006. 1 

864.6 

713.7 

586.7 

280 

S 8 5 . 3 

976.8 

1000.0 

982.4 

928.2 

870 . 1 

770.8 

665.3 

571.8 

320 

040.3 

80 1.8 

739.8 

677.7 

628.4 

a 2 

565 . 1 

546.2 

533.1 

360 

( 81.0 

660. 8 

559.4 

484.5 

438.4 

419 a 1 

422.6 

389.5 

498.7 


Given Input: June 20, 1968, 12 UT; 400 Ka Altitude. 


Matrix Cooputetions ; 

Absolute Density (xlo”*^Kg/M^) 

• Mean 1 • 0. 104- , SO 1 ■ 0.044^ 

• Mean 2 • 0.76 J , SD 2 - o. US' 

Density Differences {%) 

High •/I30JS 

Mean ■ %. SO • 2/^.5% 

" 338.0' 

R«nge - 74Z./' 

* 1 indicates reference SK>del. 2 indicates 
Model used as a percent of the reference 
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Degrees Longitude ('»£) 


TABLE 6. (Continued) 


qmqmm; Hm m 

or POOR QUMJTY 


y : 



J70 0 (Case 4 - ) as % of J70 o CCasejg, ) 





F10.7 • ISO 


F10.7 • 

too 





F10.7B - ZOO 


F10.7B « 

too 





4 P 

• /5" 


Ap 

/ S ’ 






Degrees Latitude (‘»N) 




-80 

-60 

-40 

-20 

0 

20 

40 

60 

40 

66.9 

63.3 

59.5 

57.3 

55.3 

54.4 

54.8 

56.4 

80 

68 . S 

65. 0 

63 . 4 

60.3 

58.9 

5 1 '‘ . 6 

57.9 

58.2 

120 

69.0 

68.7 

67 . 6 

66.7 

65.8 

63.8 

62.6 

61.5 

160 

69.7 

71.2 

71.3 

73.4 

71.9 

69.6 

67 . 1 

64.5 

200 

70.6 

73.8 

74.3 

75 . 1 

74 . 1 

73 . 1 

66 . 8 

66.2 

240 

1 0 • 6 

73.8 

74.8 

74.6 

74.7 

72.2 

70 . 1 

65.6 

280 

70.5 

72 . 1 

71.6 

72 . 1 

70.7 

70.6 

68 . 1 

64 . 1 

820 

69.5 

68 . 1 

66.2 

65 . 1 

63 . 3 

62.2 

61.6 

60.7 

360 

67.6 

64.3 

61 . 2 

58.5 

56.7 

55.7 

56 . 3 

56.9 


Given Input: June 20, 1968, 12 UT; 400 Ka Altitude. 


Matrix Cow>utations : 

Absolute Density (xlO ^^Kg/M^) 

* Mean 1 •0J7Z , SD 1 « O.OS9 

• Mean 2 ’‘Q.ZSO , SD 2 = O.OftG 

Density Differences (%) 

High ■ 75"./ % 

Mean * 65.4%. SD = S.9 % 

Low « 5y.,4 % 

Range • ZO.7 % 

* 1 indicates reference aodel. 2 indicates 

nodel used as a percent of the reference 


80 

58.4 

59.5 

60.4 

61.5 

62.6 
62.6 
62.6 
60.2 
59.2 
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Degrees Longitude (■•^E) 


■ »aa!llWI I W i Wl «W 


TABLE 6. (ContinMd) 


owoiNAL nm » 

Of POOR QUALITY 

-t 

J70 0 CCese fe ) as % of J70 o (Case g 1 

Fio.7 - ISO pio.7 ■ 

F10.7B • ISO F10.7B - ISO 

*9 • IS Ap - O 


Degrees Latitude (♦N) 


-80 

-60 

-40 

-20 

0 

20 

40 

60 

80 

45.7 

40. b 

35 . 9 

32.6 

30.3 

29.6 

30.0 

31.5 

34.6 

4b. S' 

43.4 

40.0 

36.9 

34.8 

33.4 

33. 3 

34.0 

35.6 

49.0 

48.2 

46.7 

45.0 

42.9 

41.4 

39.5 

38.2 

37.0 

50.3 

53.3 

54.3 

53.0 

52.0 

49.5 

46.3 

42.2 

38. 1 

51.1 

54.5 

57.2 

58.0 

56. 1 

53.,0 

49.0 

43.8 

38 . 7 

51.1 

54.5 

56.6 

57.3 

57. 1 

53.4 

49.2 

43.8 

38.8 

50.3 

52. 1 

53.7 

52.4 

51.1 

49.5 

45.9 

41.9 

38. 1 

48.0 

46.4 

44.8 

42.5 

40.6 

39.0 

37.9 

37.0 

36.6 

4b. 1 

41.6 

t e 1 

34.4 

32.4 

31.3 

31.3 

32.7 

35.0 


Given Input: June 20, 1968, 12 UTi 400 Ka Altitude. 


Matrix Coaputations i 

Absolute Density (xlo”'^Kg/M*) 

* Mean 1 - O.ZtZ, SD 1 - 0.09/ 

* Mean 2 • O.SQJt , SD 2 *0.107 

Density Differences (%) 

High • SB. O X 

Mean » 43 . %, SD - ?. / % 

Low ■ 4 % 

Range * Z8.4~^ 

* 1 indicates reference aodel. 2 indicates 
aodel used as a percent of the reference 
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Degrees Longitude (♦£} 


TABLE 6. (ContiniMd) 


oraoMAL moi 

OF POOR QUAUrV 


J70 p CCnse 7 ) as % of J70 p (Case 6 ) 





F10.7 - /SO 

F10.7 ■ 

/SO 






F10.7B - /SO 

F10.7B - 

/SO 






AP 

- ^OO 

Ap 

/s 







Degrees Latitude (♦N) 





-80 

-60 

-40 

-20 

0 

20 

40 

60 

80 

40 

223.6 

193.8 

168.4 

151.4 

139.3 

134.8 

137.5 

146.8 

161.2 

80 

229.0 

208.6 

188.2 

171.7 

162.3 

156.4 

155.8 

159.5 

166.9 

120 

239.4 

238.0 

£ 28.0 

219.3 

208.8 

197.9 

190.7 

181.3 

174.8 

160 

248.6 

£ 64 . 1 

268.8 

265. 4 

259.3 

244.7 

222.9 

202.5 

180.7 

200 

252.9 

276.3 

287.3 

288.9 

284.8 

268 . 1 

£ 41.5 

213.0 

183.7 

240 

252.9 

275.9 

288.5 

290.2 

284.4 

269.2 

242.4 

210. 1 

184.3 

280 

248.9 

263.8 

267 . 1 

264.5 

257 . 1 

242.9 

224.0 

200.8 

180.7 

320 

237.5 

230 . 1 

218.3 

203.9 

193.8 

185.4 

179 . 7 

174.8 

172 . 1 

360 

224.9 

199.2 

178.2 

160 . 1 

148.6 

143.8 

145.6 

151.9 

163.5 


Given Input: June 20, 1968, 12 UT; 400 Ka Altitude. 


Matrix Coaputations : 

Absolute Density (xl0”^^Kg/M^) 

• Mean 1 - a 3(,9 , SD I • 0. 107 

• Mean 2 ■ /, /03 , SD 2 » £ 7 . /5"8 

Density Differences (%) 

High - Z90,ZS 

Mean ■ ;g //.7 %, SD » •45T3 % 

■ /^f.8 ' 

flange ■ /S5'.4-\ 

* 1 indicates reference aodel. 2 indicates 
aodel used as a ;>ercent of the reference 
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Decrees Longitude («-£) 




TABLE 6. (Continued) 


OmOMM. MM H 
* M0» QUAUir 


J70 0 (C»f 7 ) M % of J70 0 fC 

FIO.7 - /S’O PIO.7 

F10.7B - /SrO F10.7B 

*p ■ 4^00 Ap 

Decrees Utltikie (*^N) 



-80 

-60 

-40 

-20 

0 

20 

40 

60 

80 

40 

3ry . 6 

313.0 

284.? 

233.3 

2 U . 8 

w04 . 

208. 7 

224.6 

251.6 

80 

58 3.4 

342. 

303.5 

272.0 

2'53 . e« 

242.0 

241.1 

247. 

262 « 1 

)20 


401.0 

381.1 

362. '=‘ 

341.3 

321.1 

305.6 

288.8 

276.5 

160 

4c!3.8 

458. 1 

488. 1 

458.0 

446. 2 

415.3 

..72.5 

330.2 

287.6 

200 

4^3.3 

4:51 .4 

508.0 

514.7 

500. 7 

463. 4 

408.8 

350.0 

293,3 

240 

4 33. 3 

48U. 8 

508. 3 

514.0 

504. 1 

4t'6. 3 

410.8 

345.8 

294.6 

280 

434.3 

4S3.3 

484.0 

455.4 

4 3<».8 

412.5 

372.7 

326.9 

£87.6 

S20 


383.4 

380.8 

533. 1 

313.0 

2'»6. 6 

285.8 

27e.5 

£’1.6 

360 

1 4 . 1 

o'3 5.r 

38.;'. 8 

248.6 

228.3 

220.2 

222.4 

234.2 

255 . 7 


Given Input: June 20. 1968, 12 UT; 400 Kb Altitude. 


Matrix Coauputations: 


Absolute Density (xlO'^^Kg/M^ 

* Mean 1 - A2^ . SO 1 - ^.09/ 

• Mean 2 ■ A /o3 , SO 2 • 0./58 

Density Differences (%) 

High • 5 / 4:7 % 

Mean •3St.i %, SO • 9o.5‘\ 

Range • 3/0.9-^ 

* 1 indicates reference SKxiel. 2 indicates 
siodel used as a percent of the reference 
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Degrees Longitude ('*'£) 


TABLE 6. (Continued) 


OROMM. ■ 
OF NOR QUALITY 




H 

J70 0 (Case ? ) 

as % of J70 D (Case <o ) 






FIO. 

7 - ZOO 


FIO. 7 ■ 

J5T0 






FIO. 

78 - >5Q 


FIO. 78 - 

/SO 






Ap 

- /S' 


Ap 

/S' 






Degrees Latitude («^N) 






-80 

-60 

-40 

-20 

0 

20 

40 

60 

80 

40 

43.5 

41.0 

38.7 

36.8 

35.7 

35. 1 

35.5 

36.4 

38.0 

80 

4J. ':!• 

42. 3- 

40.9 

39.0 

38. 1 

37.6 

37.2 

•sy y 

i e I 

38.6 

120 

44.5 

44,7 

44. 1 

43.4 

42.5 

41.5 

40.9 

40.0 

39.4 

160 

45.3 

46.9 

46.8 

46.5 

46.4 

45.4 

43.6 

41.7 

39.9 

200 

4b . 0 

47.7 

47.8 

48.2 

48. 1 

47.0 

45.0 

42.9 

40. 1 

240 

4b . 0 

47.3 

48.5 

48.4 

47.6 

47.2 

45. 1 

42.6 

40.2 

280 

45.7 

46.7 

46.6 

46.9 

46.2 

45. 3 

43.6 

41.7 

40. 1 

320 

44.9 

44.3 

43.2 

42.0 

41.0 

40.5 

39.9 

39.2 

38. 9 

360 

43.5 

41 . S 

39.5 

37.9 

36.6 

36. 2 

36 . 3 

36.8 

38.4 


Given Input; June 20. 1968. 12 UT; 400 Kb Altitude. 


Matrix Coaputations ; 

Absolute Density (xlO*^^Kg/M^) 

• Mean I - O.l(o9 , SD 1 - <7, /07 

* Mean 2 - 0.52/ , SD 2 ■ <?. /37 

Density Differences (%) 

High - 4-8.5'% 

Mean - 4Z.3 %, SO - 3.^ \ 

Low • 3^^. / % 

Range * /3.4- % 

* 1 indicates reference nodel. 2 indicates 
Bodel used as a percent of the reference 
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Degrees Longitude («E) 


I 


TABLE i. (Conttniad) 


omsw. nwtm 

OTKMQUUJIV 


M % of 


F10.7 ■ 2^0 
F10.7B • 250 
Ap • /5 


FIO.7 

F10.7B 

Ap 


O 


Oegreos Latitude (♦N) 


-80 

-60 

-40 

-20 

0 

20 

40 

60 

80 

22.7 

20. 1 

18. 1 


15.3 

14.8 

15.0 

15.3 

17^8 

23. 1 

21.5 

13.3 

18.0 

17.8 

17. 1 

17.0 

17.5 

18.0 

24. 1 

23.8 

23. 1 

22.2 

21.3 

20.5 

13.7 

13.6 

18.8 

24.8 

26.8 

26. 2 

26.0 

25.5 

24.3 

22.7 

20.3 

13.4 

24.3 

26.8 

27. ? 

27.3 

27.5 

da . O • O 

24. 3 

21.6 

13.2 

25. 1 

26.3 

28.0 

28.0 

27.6 

26.3 

24.2 

21.6 

13.2 

24.8 

25.3 

26.2 

26.0 

25.3 

24. 1 

22.7 

20.8 

13.2 

23.7 

23.2 

22. 1 

21.1 

20. 1 

13.3 

13.2 

18.0 

18.3 

22.8 

20.8 

13.0 

16.5 

15.3 

15.7 

15.8 

15.6 

16.0 


Given Input: June 20, 1968, 12 UT; 400 Kn Altitude. 


Matrix Coaputations : 

Absolute Density (xlO~^^Kg/M^ 

* Mean 1 ■ 0,770 , SD 1 ■ 

• Mean 2 ■ <7.953 . SD 2 - O-ZfO 

Density Differences C') 

High - Z^.O % 

Mean ■ Zl.it '» * 5.8 % 

■ /- f . a ' 

Range - /S.2.' 

* 1 indicates reference uodel. 2 indicates 
laodel used as a percent of the reference 
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Degrees Longitude (♦£) 


TABLE 6. (CoiitiAiiwl) 


qiiiQMM. PfM m 
or POOR QUALITY 


ns % of 


P10.7 

F10.7B 

AP 


Z£TO 

Z50 

4^00 


P10.7 

P10.7B 

AP 


;sn/cn 

- 

• zsro 

• /b" 


Degrees Latitude (♦N) 



-80 

-60 

o 

1 

-20 

0 

20 

40 

60 

80 

40 

180.9 

38.6 

78. 1 

70 . 1 

65. 4 

63 . 6 

64.5 

67.9 

74.8 

80 

103 . 3 

95.2 

86 . 3 

80.2 

74.8 

72.4 

71.8 

73.6 

76.7 

120 

1 06 . 7 

105.9 

102.8 

98.4 

94.8 

89.9 

86.3 

82.2 

79.3 

160 

110.6 

117.3 

118.8 

117.5 

1 15.3 

109.7 

101.4 

91.4 

81.2 

200 

112.6 

121.6 

125.9 

127.3 

124.7 

117.9 

108.0 

96. 1 

84.8 

240 

112.6 

121.9 

126.2 

126.4 

125.0 

118.2 

108.5 

96.3 

84.8 

280 

110.3 

116.4 

118.7 

117.0 

113.6 

108.1 

100.0 

91.7 

82.2 

320 

106.6 

103.6 

98.0 

92.2 

88 . 6 

85.6 

81.5 

80.9 

79.5 

360 

101.2 

90.7 

80.7 

74.2 

70.3 

66.9 

• 4 

71.4 

75.4 


Given Input: June 20. 1968. 12 UT; 400 Ka Altitude. 


Matrix Coaputations ; 

Absolute Density (xlO~^^Kg/H^ 

* Mean 1 * 0.9Sb . SD 1 ■ O^TLIO 

* Mean 2 ■ I.9JLH- . SD 2 ■ O.ZZ~7 

Density Differences (%) 

High - tZ7.3\ 

Mean - 9514^%, SD - /0.fc% 

Low •> 63.6% 

Rang* ■ 43. y% 

* 1 indicates reference aodel. 2 indicates 

aodel used as a percent of the reference 


I 


Degrees Longitude (-»E) 


TABLES. (ContiaiMd) 



J70 Q feme n M % of J70 o (Coso 9 1 

P10.7 ■ Z50 P10.7 ■ ZSO 

P10.7B - Z50 P10.7I ■ ZSO 

■ 4-00 Ap • o 




Degrees Latitude (eN) 



-80 

-60 

-40 

-20 

40 

146.5 

126.5 

lie . 4 

98.2 

80 

150.4 

137.2 

123.3 

112.5 

120 

156.6 

155.6 

149.6 

142.4 

160 

162.9 

173.8 

176 . 1 

174.0 

200 

165.6 

181.0 

188.5 

190.7 

240 

166.0 

181.5 

189.6 

189 . 9 

280 

162.5 

172.4 

175.9 

173.4 

320 

155.7 

150.7 

141.8 

132 . 7 

360 

147.1 

130.3 

115 . 1 

102.9 


0 

20 

40 

60 

80 

90.7 

87.7 

89.2 

94.7 

105.9 

105.9 

101.9 

100.9 

103.9 

108.5 

136.3 

129.0 

123.0 

117.9 

113. 1 

170.3 

160.7 

147. 1 

131.4 

117.6 

186.5 

175 . 1 

158.6 

138.3 

120.2 

187 . 1 

175.6 

159.0 

138.7 

120.2 

1 6 1 ' . 6 

158.2 

145.4 

131.4 

117. 1 

126.5 

121.3 

116.3 

113.5 

112.2 

96.4 

93.0 

93.9 

98.2 

107.0 


Given Input: June 20, 1968, 12 ITT; 400 Kb Altitude. 


Matrix CoBPutations : 

Absolute Density CxlO“^^Kg/M^ 

* Mean 1 - 0.790 , SXi I • 0,199 

* Mean 2 • /.SZ9- . SD 2 - 0.227 

Density Differences (%) 

High ■ /?0.7 % 

Mean - /39-3\, SD - 30.1 % 

Low « 97.7 ' 

Range ■ /d?.0% 

* 1 indicates reference Bodel. 2 indicates 
Bodel used as a percent of the reference 
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Degrees Longitude (-»£) 


TABLE 6. (Continued) 


ORIQINAL PAOE II 
OF POOR QUALITY 


J70 D fCw/«2l M % of J70 D fCese/O) 





FIO 

.7 ■ 300 


F10.7 - 

zso 






FIO 

.78 • ^50 


FIO. 78 > 

Z50 






Ap 

■ 15 


Ap 

/ S ’ 






Degrees Latitude (♦N) 






-80 

-60 

-40 

-20 

0 

20 

40 

60 

80 

40 

22.4 

21.4 

20.2 

18.9 

18.4 

17.9 

18 . 1 

18.3 

19.3 

80 

22.5 

22.6 

20.6 

20.7 

19.3 

19.5 

18.5 

19.8 

19.8 

120 

23.4 

23.2 

23.4 

22.9 

21.6 

21 . 1 

21.6 

20.6 

19.8 

160 

23.6 

24.3 

24.5 

24.4 

24 . 1 

23.5 

lil • 

21.3 

20.6 

200 

23.9 

24 .? 

25.2 

25.2 

25 . 1 

24 . 6 

23.4 

22.7 

21.0 

240 

23 . 9 

24.8 

25.2 

25.2 

25.0 

24.5 

23.5 

21.7 

21.0 

280 

23.7 

24.2 

24.4 

24.3 

24.0 

23.6 

22.5 

21.9 

20.6 

320 

23.0 

22.6 

22.6 

21.4 

21.4 

21.2 

20.4 

20.9 

20.5 

360 


21.2 

20.2 

19.2 

19.5 

18.0 

18.2 

19.8 

19.5 


Given Input: June 20, 1968, 12 UT; 400 Kb Altitude. 


Matrix Computations : 

Absolute Density (xlO' ■“Kg/M^ 

* Mean 1 ■ 0-953 , SD 1 • O.ZIO 

* Mean 2 - U57 , SD 2 ■ a 235 

Density Differences {%) 

High ■ Z5‘.7. % 

Mean - Z!-9 %, SD - \ 

Low - /7.9 ' 

Range ■ 7. 3 % 

* 1 indicates reference aodel. 2 indicates 
■odel used as a percent of the reference 
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Degrees Longitude (-»£) 




» 


TABLE 6. (ContinuDd) OWQWAL PlMM! It 

OF POOR QUALITY 


J70 0 (C— 5* ) 


PIO.7 • ISO 
P10.7B • ISO 
kf • O 


M % of J70 0 (Cmo / 1 

P10.7 • iOO 
F10.7* ■ /OO 

• O 


Degrees Latitude (♦N) 



-80 

-60 

-40 

-20 

0 

20 

40 

60 

80 

40 

165.9 

153.2 

142.9 

133.7 

127.9 

124.9 

126.6 

130.6 

137.9 

80 

168. e 

160.4 

150.0 

143.0 

138.2 

136.4 

136.0 

136.7 

140.0 

120 

173.0 

171.9 

168.7 

163.2 

159.7 

155.8 

150.9 

146.8 

143.6 

160 

172.5 

181.1 

182.7 

183.3 

175.9 

175.0 

166.5 

158.0 

147.6 

200 

172.7 

186.2 

190.6 

190. 1 

189. 1 

184.2 

173.6 

160.9 

150.0 

240 

173. 1 

1 86 . 8 

191.2 

191.2 

188.8 

183.5 

173.0 

161.4 

149.2 

280 

172. 1 

182. 1 

182.8 

182.4 

175.9 

173.5 

1 65 . 7 

157.4 

147.6 

320 

171.7 

169. 1 

163.2 

157.9 

153.2 

150.0 

146.8 

145.5 

143.4 

360 

167.6 

156.9 

146.9 

138. 1 

131.6 

129.3 

130.1 

133. 1 

139.6 



Given 

Input : 

Jime 20, 

1968, 12 ITT 

; 400 Ka Altitude. 




Matrix Coaoutations ; 

Absolute Density (xlo'^^Kg/M^) 

* Mean 1 - 0.10^ , SD 1 - a.044- 

* Mean 2 • O.Zitii , SO 2 mO.O?/ 

Density Differences (%) 

High ■ \ 

Mean ■ fS9‘'7\, SD ■ 19^0 % 

bow ■ IZ9-9 b 

Range - 46*3 ^ 

* 1 indicates reference Bodel. 2 indicates 
■odel used as a percent of the reference 
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Degrees Longitude (♦£) 


Tablet 


TABLE 6 . (Oontlnied) 


ORIGINAL PACHT IS 
OF POOR QUALITY 


J70 0 tCif ^ ) u I of J70 o CCaw 0 S‘) 





F10.7 - ZSO 


P10.7 

. tso 






P10.7B - Z50 


P10.7B 

. /50 






Ap 

■ O 


AP 

• 0 







Degrees Latitude (♦N) 





-80 

-60 

-40 

-20 

0 

20 

40 

60 

BO 

40 

£ 19.5 

200.7 

183.8 

171.1 

162.8 

159.6 

160.9 

167.8 

177.5 

80 

£ 23 .? 

211.1 

198.8 

186.9 

179.0 

174.2 

173.9 

175.4 

182.5 

120 

230 . 1 

229 . 1 

223 . 1 

217.0 

210 . 1 

203.8 

197.9 

192.5 

188.3 

160 

235 . 1 

245 . 5 * 

248.8 

245.2 

242 . 2 

233.2 

221.1 

206.6 

191.9 

200 

238.9 

251 . 3 

258.6 

260.8 

256 . 1 

245.7 

230.9 

212.9 

193.7 

240 

238.3 

250.6 

257.2 

259.4 

257.8 

247.2 

232 . 1 

212.5 

194.6 

280 

235.7 

243.2 

247.0 

244.0 

239.8 

232.8 

220.5 

205.8 

192.5 

320 

228.5 

223.2 

216.5 

207.9 

200.7 

195.6 

191.3 

187.7 

186. 1 

360 

220.7 

205.0 

189.9 

179 . 1 

170.7 

166.8 

166.4 

171.8 

180. 1 


Given Input: June 20, 1968, 12 UT; 400 Ka Altitude. 


Metrix Conoutations ; 

Absolute Density (xlO’^^Kg/M^) 

* Mean I • O.ZCZ , SO 1 • A09/ 

* Mean 2 ■ 0 790 , SD 2 • 0. /9Y 

Density Differences (%) 

High - ^60.S % 

Mean • SO • Z<U \ 

Low -/5Y.fe% 

Range ■ /0/.2.% 

* 1 indicates reference ' ' lei . 2 indicates 
■odel used as a percent of the reference 
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Degrees Longitude (■»£) 


TABLE 6. (Contiiitttd) 



J70 0 (CU0 9 ) u 

F10.7 • 

F10.71 > ZSO 
Ap • O 


^ wot QUAUTY 

% of J70 o fCoso f 1 


F10.7 - * ' 

F10.7I ■ ^OO 
Ap n O 


Degrees Latitude (♦N) 


-SO 

-60 

-40 

-20 

0 

20 

40 

60 

•0 

749.0 

681.5 

589.3 

533.7 

499.0 

483.7 

491.1 

517.5 

560.1 

770. 1 

710.0 

646.5 

597.0 

564.5 

548. 1 

546.3 

551.9 

577.9 

801.1 

794.8 

768.2 

734.5 

705.5 

676.9 

647.4 

621.8 

602.3 

813. 1 

871.4 

866.0 

877.8 

844.2 

816. 1 

755.7 

691.0 

622.6 

824.2 

905.5 

942. 1 

946.7 

929.3 

882.7 

805.5 

716.3 

634.2 

824. 1 

905.5 

940.2 

946.8 

933.4 

884.3 

806.6 

717.0 

634.2 

813.2 

888 . 3 

881.0 

871.4 

837.3 

810.3 

751.4 

687. 1 

624.2 

792.7 

769.9 

733.0 

693.9 

661.5 

639.0 

619.0 

606. 1 

596.3 

758.2 

683.3 

615.6 

564.5 

527. 1 

511.7 

512.9 

533.7 

571.1 


Given Input: June 20« 196S, 12 UT; 400 Ka Altitude. 


Matrix Coaputatiwis; 

Absolute Density (xlO”^*Kg/M*) 

• Mean 1 ■ OJO^h , SD 1 « O.O^H- 

* Mean 2 - 0,190 , SO 2 ■ <7. /?? 

Density Differences (%) 

High 

Mean * 7l4.t \, SD - /$4^S 
Low \ 

Range 

* 1 indicates ref;«rence aodel. 2 indicates 
aodel used as a percent of the reference 
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TAU£ 6. (Omtiitiicd) 


ORIQINM. moi m 
OF POOR QUALITY 


1 . 


p' 


J70 0 fCw 6 1 as % of J70 0 (Cagy_ 






PIO.7 - / 5 » 


no . 7 - 

/OO 







PIO 

1,78 . /5» 


P10.7B • 

/OO 







*9 

■ /r 


Ap 

/S’ 








Degrees Latitude («N) 




til 


-80 

-60 

-40 

-20 

0 

20 

40 

60 

80 

HM 

♦ 

W 

40 

122.1 

119.6 

188. 1 

183.4 

99.7 

98.4 

98.7 

101.8 

185.9 


80 

124.6 

118.6 

114.5 

189.8 

106.8 

104.4 

104.8 

185.3 

107.9 

? 

120 

126.4 

125.2 

123.7 

121.3 

119.3 

116 . 1 

113.4 

111.5 

109.4 

•H 

160 

127.9 

138.6 

131.5 

133.8 

130.7 

127.2 

123 . 1 

117.2 

112.8 

it 

s 

200 

128.6 

134.0 

136.5 

136.9 

135.2 

132.4 

125.8 

119.7 

113.3 

J 

240 

128.6 

134.8 

136.2 

136.6 

136.0 

131.5 

126.8 

119.7 

112.8 

8 

280 

127.9 

131.5 

131.2 

138.6 

129.3 

127.8 

122.9 

117. 1 

112.8 

V 

t 

320 

126.8 

123.9 

128.5 

118 . 1 

115.6 

112.4 

111.3 

110.4 

109.3 

tit 

a 

360 

123.2 

117.0 

111.2 

185.8 

102.6 

100.7 

101.4 

103 . 1 

106.9 




Given Input: June 20, 1968, 12 UT; 

400 Ka Altitude. 




Matrix Cowmtationa ; 

Absolute Density (xlO’^Kg/M^) 

* Mean 1 •O.nz , SD 1 - 0.0S9 

• Mean 2 » 0.36^ , SD 2 ■ !07 

Density Differences (%) 

High • /J^.9 S 

Mean ■ //g.8 %, SD ■ //,/ \ 

Low ■ 9$.4. % 

Sange ■ J9.5*% 

* 1 indicates reference aodel. 2 indicates 
s»del used as a percent of the reference 
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Degrees Longitude («E) 


TABLE 6. (Continued) 


OnOMM. M 
or nm qualrv 


J70 D (Case iO ) »• % of J70 p (Coso ^ ) 





F10.7 • zs:o 

PIO.7 

. /SO 






F10.7B ■ ZSO 

F10.7B 

m /SO 






AP 

m 

/S' 

Ap 

- /S' 







Degrees 

Latitude (♦N) 





>80 

-60 

-40 

-20 

0 

20 

40 

60 

80 

40 

1 c *8 1 *5* 

157. 0 

148.8 

138.3 

132.5 

129.9 

130.8 

138.0 

142.9 

80 

1 n . 

188.4 

155.8 

147.2 

143.9 

140.7 

140.3 

141.5 

145.8 

120 

1 1’l' . 0 

174.9 

171.1 

187.2 

183.2 

159.0 

155.8 

153.0 

ISO.O 

160 

r.’8. 4 

184.0 

185. ? 

184.3 

1 82 . 5 

177. 1 

189. 3 

180.5 

152.4 

200 

180. 1 

188.4 

191.2 

192.0 

190.9 

185.3 

178.1 

184.8 

152.4 

240 

180. 1 

188.0 

192.1 

192.4 

190.5 

188.0 

178.4 

184.3 

153. 0 

280 

1 78 . 8 

184.0 

184.9 

184.4 

1 8 1 . 8 

178. 3 

189.5 

180. 2 

152.4 

320 

174.7 

171.8 

187.0 

181.8 

157.0 

153.7 

151.7 

147. 7 

147.8 

360 

U.8. 7 

180. J 

150.8 

141.9 

1 35. 7 

135.0 

134.9 

138.8 

144.8 



Given 

Input: 

June 20, 

1968. 12 UT 

; 400 Km Altitude. 




Metrix Computations ; 

Absolute Density (xlO’*^Kg/M^) 

* Mean 1 ■ 0.3(efi , SH i • O. /07 

* Mean 2 ■ 0-953 , SD 2 ■ ZfO 

Density Differences (\) 

High ■ f9Z.4-\ 

Mean • lt3-4^\, SD • fZ.!\ 

Low ■ iZ9.^ \ 

Range • 6<2,5'% 

* 1 indicates reference model. 2 Indicates 
model used as a percent of the reference 
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omOINM. ■ 
TABLE 6. (Conttmitd) QF FOOR QUALITY 


R JTO 0 fC>f tO\ aa % of JTO 0 tCooo^,) 

PIO.7 ■ Z50 PIO.7 • IOC 

PIO.TI • ZSO FIO.71 • fOO 

Ap ■ /5T ^ • /S' 


Dtiroos Utitudo («N) 




>to 


•60 

•40 

•20 

0 

20 

40 

60 

W 

♦ 

40 


*% 

453.? 

413.5 

384.7 

364.2 

356.0 

358.5 

376.4 

400.0 


to 


4 

476.3 

448.4 

418.7 

404.2 

382.0 

382. 1 

385.8 

411.0 

1 

120 

5.52. 

5 

51?. 1 

506.5 

4? 1.3 

477.0 

458.8 

445.5 

435.0 

423.6 

s 

160 

5*34 

4 

555.0 

560.2 

562.4 

551.8 

528.6 

500.7 

465.7 

435.0 

& 

a 

200 

54U. 

3 

574.8 

588.8 

581.8 

584.5 

563.0 

523.4 

481.5 

438.5 

1 

240 

540. 

3 

573.8 

58?.? 

581.8 

585.4 

562.0 

526.8 

480.8 

438.5 

a 

2t0 

535. 


55^ r. 

? ^ t at 

558.7 

555.8 

545. 7 

528.4 

500.7 

464.7 

435.0 

8 

S20 

520. 


508.7 

488.7 

470.5 

453.8 

438.8 

432.0 

421.3 

418.5 

U 

& 

S60 

502. 

1 

464.3 

42?. 1 

387.8 

377.6 

371.6 

373. 1 

380.8 

406.4 





Cl van 

Input: 

Juna 20» 

mt. 12 UT 

i 400 Kn Altituda. 




Matrix Cooputations ; 

Absolutt Danalty (x10‘^'K|/M*) 

• Naan I -O./TE , SO I • O.OS9 

• Naan 2 •0*953 . SO 2 ■ 0*ZIO 

Dantity Dtffarancaa (%) 

Hlfh - 6y/*f% 

Naan • 478.5 %, SO > if.7% 

Low ■ 358.0 S 

Ranga • 285.9 % 

* 1 indicataa rafaranca aodal. 2 indicataa 

nodal uaad at a parcant of tha rafaranca 
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Degrees Longitude («’£) 


TABLE . fContinued) 


ORIQtNAL PAGE IS 
OF POOR QUALITY 


170 0 fCf 7 1 as % of J70 o fC 

F10.7 • ISO FIO.7 

F10.7B - ISO F10.7B 





Ap 

■ 4oo 

Ap 

• 4oo 







Degrees Latitude 

(♦N) 





-80 

-60 

-40 

-20 

0 

20 

40 

60 

80 

40 

44.2 

43.6 

42.2 

42. 1 

40.8 

40.2 

40.6 

42.0 

42.2 

80 

44.3 

43.4 

42.? 

42.2 

42.5 

42. 1 

42.5 

42.5 

42.9 

120 

44.5 

44.5 

44. 1 

44. 6 

44.0 

43.4 

43. 7 

43.0 

42.9 

160 

44.6 

44.9 

45.0 

44.8 

44.9 

44 . 6 

43. ? 

44.0 

43.0 

200 

44. 

45. 1 

45.2 

45.3 

45.3 

45. 1 

44.5 

44.4 

43.2 

240 

44.6 

45.0 

45.3 

45.4 

45. 1 

45. 1 

44.6 

43.2 

43.2 

280 

44. S 

45.0 

45.0 

44.9 

44.8 

44.5 

44.2 

43.6 

42.9 

S20 

44.4 

44.3 

44 . 4 

43.6 

43.6 

43.0 

43.2 

43.0 

42.9 

360 

44. 1 

43.0 

43.4 

42.4 

41.? 

41.4 

42.0 

59. 1 

42.4 


Given input: June 20. 1968. 12 UT; 400 Kb Altitude. 


Matrix Computations : 

Absolute Density (xlO‘^^Kg/M^) 

* Mean 1 • Ont»% , SD 1 - US 

* Mean 2 « /./03 , SD 2 • OUSB 

Density Differences (\) 

High - 45:4 \ 

Mean - 43.9 %. SD - .2./ % 

Low 

Range - JTSL ' 

* 1 indicates reference model. 2 indicates 
■odel used as a percent of the reference 
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Degrees Longitude ('»£) 



OMQMAL MQI « 


TABLE 6. (Continued) ^ QUALITY 




T 

J70 D (Case// ) 

as % of J70 0 (Case 7 ) 





F10.7 

- JffO 


F10.7 . 

ISO 





F10.7B • JSSIO 


F10.7B - 

ISO 





Ap 

m ^OO 


Ap ■ 

400 





Degrees Latitude (♦N) 





-80 

-60 

-40 

-20 

0 

20 

40 

60 

40 

67.3 

64.9 

63.7 

61.2 

60.7 

60 . 1 

59.9 

60.6 

80 

67.6 

66. 7 

65.2 

63.9 

62 . 5 

61.8 

61.4 

61.5 

120 

67.5 

67.5 

67.6 

66 . 0 

66 . 1 

65.2 

63. 8 

63.9 

160 

68.2 

69.5 

69.2 

69.2 

69 . 3 

68.5 

68.0 

64.9 

200 

68.8 

69.8 

69.9 

70.6 

69.9 

68.8 

68.2 

65.7 

240 

68.8 

70.0 

70 . 1 

69.7 

70.0 

69.0 

68.4 

67.3 

280 

68.0 

69.0 

69.7 

69.3 

68.4 

67. 7 

66 . 3 

65.8 

320 

68.2 

67.6 

66.0 

65.5 

64.9 

65.0 

63.3 

63 . 1 

360 

67.0 

65.8 

62.8 

62.0 

61.5 

60.9 

60 . 1 

61.2 


Given Input: June 20, 1968, 12 UT; 400 Ka Altitude. 


Matrix Computations : 

Absolute Density (xlO"^^Kg/M^) 

* Mean 1 « /. /03 , SD 1 * 0. tSS 

* Mean 2 * h%ZA , SD 2 - O.Z7.1 

Density Differences (%) 

High » 70.6 % 

Mean ■ 65. iS %, SD - 3./ % 

Low - 5^.? % 

Range - 10.7 % 

* 1 indicates reference model. 2 indicates 
model used as a percent of the reference 


80 

62.5 

62.7 

63.1 

63.9 

64.4 

64.4 

63.9 

63.4 
63.0 


40 









OtnoMM. Mfli II 

TABLE 6. (Continued) Qf QUALITY 



J70 0 (Case // ) as 

F10.7 ■ 

F10.7B ■ ZSO 
Ap • 4co 


of J70 o fCase3 ) 

F10.7 - /OO 
F10.7B • /OO 

^ ■ 4oo 




-80 

-60 

-40 

Ui 

♦ 

w 

40 

141.3 

136.8 

132.8 


80 

141.9 

139.0 

135.7 


120 

142.0 

142.0 

141.5 

•H 

160 

143.3 

145.7 

145.3 

C 

200 

144.3 

146.4 

146.7 

3 

240 

144.3 

146.4 

147 . 1 


280 

143.3 

145.0 

146 . 1 


520* 

142.8 

141.9 

139.8 


360 

140.6 

137 . 1 

133.4 


Degrees Latitude (♦N) 

-20 0 20 

129.1 126.4 124.5 

133.1 131.6 129.9 

140.1 139.1 136.9 

144.9 145.4 143.7 

147.9 146.7 144.9 

146.7 146.7 145.3 

145.3 143.9 142.3 

137.6 136.8 135.9 

130.7 128.8 127.5 


40 

124.8 

130.0 
135.4 

141.3 

143.0 

143.4 

139.9 

133.9 

127.4 


60 80 


128.0 

130.3 

134.4 

137.4 

139.3 
139.6 
138.0 

133.3 

156.5 


131.1 

132.4 

133.0 

134.4 

135.4 

135.4 

134.1 

133.4 

132. 1 


Given Input: June 20, 1968, 12 UT; 400 Kb Altitude. 


Matrix Coaputations : 

Absolute Density (xlO ^^Kg/M^) 

• Mean 1 « 0.76? , SO 1 ■ O./iS" 

* Mean 2 * /.fz4 , SO 2 - 0-7X1 

Density Differences (%) 

High - /47.4 % 

Mean ■ I3Z.S\, SO ■ Co.(b % 

Low • /Z^.S^ 

■ ZZ.A-S 

* 1 indicates reference aodel. 2 indicates 
Bodel used as a percent of the reference 
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Degrees Longitude (-»£) 


t I 




TABLE 6. (Continufld) 


ORIQINM. Mat » 
OF FOOR QUALITY 


J70 p (C»»e 51 ) as % of J70 p (Casa ^ > 
P10.7 • Zoo ”** - - 


P10.7 ■ /SO 





F10.7B ■ /*ro 

P10,7B ■ 

iOO 






AP 


IS 

Ap 

IS 







Degrees 

Latitude (^N) 





>80 

>60 

>40 

-20 

0 

20 

40 

60 

80 

40 

90.9 

86 . 1 

81.1 

76.9 

74.5 

73.6 

73.8 

76.0 

79.3 

<0 

91.4 

88 . 6 

84.9 

81.9 

79.7 

78.4 

77,9 

78.8 

80.7 

120 

93.6 

93.2 

92.3 

90.4 

88.4 

86.7 

84.9 

83. 3 

82. 1 

100 

95 . £ 

97.9 

98.4 

96.8 

96.4 

94.8 

91.6 

87. 1 

83.6 

200 

95.6 

98.9 

1 00 . 6 

100.6 

100.0 

97.3 

94.0 

88.9 

83.9 

240 

95.6 

98.3 

100.6 

101.2 

99.4 

97.8 

93.5 

89.2 

83.6 

280 

94.7 

97.4 

97.9 

96.9 

96.5 

94.0 

90.5 

87.5 

83.3 

320 

93.2 

? IM 1 4k. 

90.0 

87.6 

86 . 1 

84.0 

82.9 

82.3 

81.5 

360 

91.2 

<5 ^ 

Q 1 e «L> 

82.8 

79. 1 

76. 7 

75.6 

75.7 

77.1 

79.8 


Given Input: June 20, 19G8, 12 UT; 400 Ka Altitude. 


Matrix Computations : 

Absolute Density (xlo"^^Kg/M^) 

• Mean 1 ■ O-S.%0, so 1 - ^.08^^ 

* Mean 2 •OSZ/ , SD 2 • 0./37 

Density Differences (%) 

High • tOf.Z \ 

Mean • ?8.3 %, SD • 7.F % 

Low > 13.0 S 

Range - Z7.0 ' 

* 1 indicates reference aodel. 2 indicates 
■odel used as a percent of the reference 
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Degrees Longitude ('»£) 




liWli»yi' 


TABLE 6 . (Continuwl) 





J70 0 (Cf/2) M % of J70 0 (Cm ? j 


Pio .7 ■ 3 oo 
P 10 . 7 B • Z^O 
Ap • / 5 ‘ 


no,? • 

P10.7B » /5© 
Ap ■ /5“ 


•SO -60 


Degrees Latitude («N) 

-40 -20 0 20 


40 60 so 


129.4 

121.2 

113.? 

120.9 

128.9 

118.9 

1 34 . 8 

134.0 

132.1 

I3t>.9 

140.4 

142.0 

137.8 

14 3. t> 

1 4 8 . t' 

137.8 

143.9 

148.3 

138.8 

140. t. 

141.4 

133.1 

130.9 

128.5 

130.8 

122.4 

115.8 


107. 1 

J02.8 

100.5 

114.7 

110.7 

109. 1 

129.0 

124.7 

121.8 

141.4 

139.5 

135.4 

1 48 . t 

145.9 

141.7 

148.7 

148.0 

141.8 

140.7 

138.8 

135.0 

123.7 

121.2 

118.8 

109. 1 

1 0 . 2 

103.8 


101. 

2 

104.8 

110 

107. 

8 

110. 1 

112 

120. 

8 

117.9 

114 

129. 

3 

123. 1 

117 

135. 

1 

127.2 

117 

135. 


125.8 

118 

129. 


123.7 

117 

118. 

1 

115.2 

1 15 

103. 

» 

107.4 

111 


Given Input; June 20* lOOS, 12 UT; 400 Ko Altitude. 


Matrix Coaputations : 

Absolute Density (xlo'^^Kg/M^) 

* Mean 1 > 0.52/ , SD 1 - 0./37 

• Mean 2 »/./57 . SO 2 • a.ZSS' 

Density Differences (%) 

High - /46.7 % 

Mean • /ZS'.S'X, SD • /5.4 % 

Low ■ lots % 

Range • ■^6.2 \ 

* 1 indicates reference atodel. 2 indicates 
■odel used as a percent of the reference 


Si o f ■> r-ji OD cn 4* -- 



Degrees Longittide (♦£) 


TABLE 6. (Concluded) 


ORtOMAL RAQi « 
OF POOR QUALITY 



J70 0 1 as 

F10.7 ■ 300 
F10.7B - ZSO 
Ap • /5" 


of J70 0 fCase4» ) 

FIO.7 ■ 1^0 
F10.7B - /OO 


Degrees Latitude (♦N) 



-80 

-60 

-40 

-20 

40 

338.0 

311.6 

287.0 

266.5 

80 

342 . 1 

328.0 

304.6 

290.7 

120 

354.6 

352.0 

346.4 

336 1 0 

160 

362 . 3 

375.8 

380.0 

375 . 1 

200 

365.0 

384.4 

394.6 

394.6 

240 

365.0 

333.8 

394.0 

396.4 

280 

361.1 

374.9 

377.5 

373.8 

320 

350.5 

344.0 

334.3 

319.7 

360 

341 . 2 

316.4 

294.6 

274.3 


0 

20 

40 

60 

253.8 

248 . 1 

249.8 

260.5 

278.7 

273 . 1 

269.3 

275.6 

323.2 

314.0 

307.9 

299.4 

370.4 

358.5 

339.3 

317.3 

391.8 

377.0 

356 . 0 

329 . 1 

390.6 

378.5 

355 . 1 

326.9 

369 . 2 

355.8 

338.0 

319.4 

311.6 

302.6 

296.3 

292.3 

264.3 

257.6 

257.8 

267 . 4 


80 

276.7 

284.6 
291.2 
299.4 

380.6 
300.6 

298. 1 

290.2 
280 . 1 


Given Input: June 20. 1968. 12 UT; 400 Ka Altitude. 


Matrix Computations : 

Absolute Density (xlO*^^Kg/M^) 

• Mean 1 •O.ZSo . SD 1 ■ ^ 086 

• Mean 2 ■ /J57 , SD 2 - £? Z35' 

Density Differences (%) 

High ■ 396.^ \ 

Mean - 325:8 %. SD « 4£.9 % 

Low ■ 2.49. / % 

Range » /483% 

* 1 indicates reference model. 2 indicates 
model used as a percent of the reference 


44 


Degrees Longitude (*E) 







qbiqiNAI: pmi ■ 

ST?0««10»U" 




TABLE 7. PERCENT DEVIATION OF JACCHIA 1971 DENSITY DURING A 
CHANGE OF F 20.7 AND/OR Ap 




A 

J71 

p (Case;?. ) at % of J71 p (Case / ) 






F10.7 - /CO 

F10.7 - 

/OO 






F10.7B • /OO 

F10.7B - 

/oo 






Ap 

- /S' 


0 







Degrees Latitude 

(♦N) 





-80 

-60 

-40 

-20 0 

20 

40 

60 

80 

40 

6 S' . 1 

6ti. 0 

53.7 

50.0 46.7 

45.6 

46.0 

48.6 

51 . 

80 


65.4 

59. a 

55.7 52.9 

51 . 5 

50.6 

52. 1 

53. 

120 

7 1 . ^ 

71.9 

71 . 1 

68.5 6 6 . a 

63. 1 

59.8 

57.1 

55. 

160 

74, e 

79.4 

81.0 

80.8 78.5 

74.8 

68.3 

63. 1 

56. 

200 

75. j 

S 1 . 

86.3 

:86 . 6 84 . 3 

79.9 

72.6 

64 . 4 

57. 

240 

75.5 

S .:! ■ 1 

8 6 . 8 

87.3 8-4.8 

79. a 

73. 0 

66.0 

57. 

280 

7 H . 

7a. 1 

80.6 

79.9 77.4 

73.6 

6 a . 6 

62 . 5 

57. 

320 

7 1 . r. 

7(1. 7 

68. 1 

b 3.6: 6a. a 

59.7 

57.9 

56.4 

54 . 

360 

. r. 

61.9 

56 . 3 

51.9 49.4 

47. 9 

48. 1 

50. 3 

53 . 


Given Input: June 20, 1968, 12 UT; 400 Kn Altitude. 


Matrix Confutations : 

Absolute Density (xlo’*^Kg/M^) 

* Mean \ •O.lfl , SD 1 « 0,0^2. 

* Mean 2 -O./YO . SD 2 •0.055' 

Density Differences (%) 

High ■ ^"3.7 % 

Mean ■ 66.(3 \, SD * //.9 % 

Low ■ -45.6 % 

Range ■ 4/. 7 % 

* 1 indicates reference model. 2 indicates 
model used as a percent of the reference 


i 
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r iji <Ji o.> 



Degrees Longitude (■»£) 






TABLE?. (Continued) 


OmOMAL 

OF POOR QUALITY 


J71 p (Case 3 ) «s % of J71 o {Case Z . ) 




F10.7 • too 

F10.7 

- /OO 





F10.7B ■ too 

P10.7B 

• /OO 





kf 

. 4oo 

Ap 

. 75' 






Degrees Latitude 

(♦N) 




-80 

-60 

-40 

-20 

0 

20 

40 

60 

80 

40 ; 54 . ? 

310.4 

273.4 

2 46.2 

230.8 

224.7 

227.5 

238.9 

261.7 

80 . 4 

334 . 9 

306.7 

283.0 

266 . 7 

256. 0 

254 . 2 

25 7 . 7 

269.2 

120 :: 85. 2 

335. 3 

373.0 

358.0 

341.1 

323. 2 

306.7 

291.9 

230 . 1 

160 ::9S . fi 

427 .^ 

444.0 

441.0 

426.0 

3 96.3 

361.9 

323.8 

291.0 

200 485 . 3 

443 . 1 

476.2 

482.5 

471.0 

433.3 

386.5 

336.8 

295 . 1 

240 485. 3 

443 . 1 

475.2 

481.6 

470 . 1 

437.0 

386 . 5 

336. 3 

295 . 1 

280 3 

428.7 

441.3 

438.0 

424.2 

394.9 

358.0 

322.5 

289.6 

320 378 . e . 

370.0 

353 . 1 

336.0 

318.9 

303.5 

290.5 

282.2 

277.7 

360 3 53 . e 

321 . 3 

286.3 

262.1 

245 . 1 

237.4 

237.9 

247.1 

264.9 


Given Input: June 20, 1968, 12 UT; 400 Ka Altitude. 


Matrix Computations : 

Absolute Density (xlO*^^Kg/M^) 

* Mean 1 » OJ20 , SD 1 • O.OSif 

* Mean 2 • 0nS& , SD 2 « 0. /<?5' 

Density Differences (%) 

High ■ % 

Mean ■ Z^A.OS, SD » 74.6»% 

Low -;?24.7' 

Range •ZSZ^^ 

* 1 indicates reference nodel. 2 indicates 
model used as a percent of the reference 


\ 


\ 

i 

I 

I 


I 

i 

I 

i 

i 

? 

I 
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Degrees Longitude (*E) 


ORfOfffAL PAG£ IS 
OF POOR QUALITY 


TABLE 7, (Continued) 



J7X 0 fCese 3 ) as % 

F10.7 - ZOO 
F10.7B - /C>0 
Ap • ^OO 


of J71 0 fCase / ) 

FIO.7 - /OO 
F10.7B • /OO 
Ap • 0 


Degrees Latitude (♦N) 



-80 

-60 

-40 

-20 

0 

20 

40 

60 

80 

40 

b 4 . 5 

556.7 ‘ 

473.8 

419.3 

3S5. 3 

372.8 

378. 2 

403.8 

449.4 

80 

6^0. 4 

619.3 

550.0 

49b. 4 

460.6 

439.4 

433. 3 

444.2 

468.4 

120 

734. 1 

734. 1 

709.2 

671.5 

6 3 o . V 

590. 1 

550.0 

515.8 

491.5 

160 

770. b 

847. 1 

884.4 

S78. 4 

839.0 

767.6 

677.4 

591.0 

512.7 

200 

785. 8 

898. 4 

972.7 

987.0 

951.6 

059.5 

739. 7 

618.3 

521.4 

240 

787. 0 

908. 0 

974.7 

989. 1 

953.5 

862. 3 

741.7 

624.3 

521.4 

280 

7 b 9 • 7 

841.6 

878. 4 

869 . 5 

829.9 

759.3 

672.3 

586.6 

513.4 

320 

781.3 

700.2 

661 . 6 

614.3 

579.8 

544.4 

516.5 

497.9 

483.4 

360 

875. 1 

582* V 

504.4 

450.0 

415. 7 

398.9 

400.5 

421.7 

459.0 


Given Input: June 20, 1968i 12 UT; 400 Ka Altitude. 


Matrix Computations : 

Absolute Density (xlo’^^Kg/M^) 

* Mean 1 mO./// , SD 1 ■ P.04Z 

* Mean 2 - d.758 , SD 2 ■ <?. /OS’ 

Density Differences (%) 

High ■ 999»/ s 

Mean ■ 643.~7S, SD • /77?% 

Low • 37<Z.9 ' 

Range > it/6-3 t 

* 1 indicates reference nodel. 2 indicates 
model used ns a percent of the reference 



Degrees Longitude (■»£) 


TABLE 7. (Continued) 


omoMAL mu m 

OF POOR QUALITY 


J71 0 (Cw 4 ) •» % of J71 p fCese Z. ) 

F10.7 ■ /^O P10.7 ■ /OO 

F10.7B • /OO F10.7B ■ /cJO 

Ap • /5" kf • iS" 

Degrees Latitude (■•■N) 



-80 

-60 

-40 

-20 

0 

20 

40 

60 

80 

40 

43.4 

41.7 

39. 7 

37.9 

37.4 

37.0 

37.3 

37.8 

39. 1 

80 

44 . 1 

42.4 

41.0 

40. 4 

39.2 

38.4 

O a 1 

38. 7 

39. 7 

120 

45. 1 

45. 1 

4 3 9 

43. 3 

42.9 

42. 0 

41.5 

40.7 

39.8 

160 

45. 2 

45.9 

4 7.4 

47.0 

4b. . 3 

44.9 

44.5 

42.5 

41.0 

200 

45.5 

47.4 

47.6 

48.5 

4b. 6 

46.7 

44.7 

42.7 

41.3 

240 

45.5 

47.4 

4 7 . 6 

47.6 

47.7 

47. 1 

44.7 

42.7 

41.3 

280 

45 . 9 

46.7 

47.0 

j 7 r; 
Hi . -j 

46. 8 

45.3 

4 3,3 

42.3 

40. 3 

320 

44.8 

44.0 

43. 1 

4 3 . 0 

42.2 

41.4 

40.5 

40.2 

40. 2 

360 

4 3 . 6 

42. 1 

40.7 

39.5 

3 8 . 3 

37.8 

37.5 

36.4 

39. 3 


Given Input: June 20, 1968, 12 UT; 400 Km Altitude. 


Matrix Conmutations : 


Absolute Density (xl0"^^Kg/M^) 

* Mean I m O./SO , SD 1 • 0-055' 

* Mean 2 - O.ZSS" , SD 2 ■ 0-07Z 

Density Differences (%) 

High - % 

Mean - 4Z.^ \, SD - 3.3 % 

Low ■ 37.0 % 

Range ■ /!.(b \ 

* 1 indicates reference model. 2 indicates 
modrl used as a percent of the reference 
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Degrees Longitude (♦£) 


TABLE?. (ContiBiMd) 


ORIOMM. MQI IB 
OF POOR QUALITY 


J71 0 (Cm# 6 ) u % of J7t 0 (Cite 5*J 




Pio.7 ■ tsrc 


P10.7 - 





P10.7S • fSO 


P10.7S • 

/ffO 




Ap 



Ap • 

O 





Degrees Latitude (♦N) 



•SO 

•60 

-40 

-20 

0 

20 

40 

60 

40.9 

36.7 

33 . 1 

30.6 

29 . 1 

28.2 

28.5 

29.9 

41.7 

39.3 

36.2 

34.2 

32.6 

31.8 

31.3 

31.8 

43.8 

43.8 

42.6 

41.4 

39.8 

38.0 

36.6 

35.5 

45.3 

47.7 

48.1 

48.4 

47.2 

44.4 

41.3 

38.3 

45.3 

49.2 

51.8 

51.2 

50.3 

47.9 

43.8 

39.5 

•♦ 5.2 

49.2 

51.2 

51.5 

50.6 

47.9 

43.8 

39 . 1 

44.7 

46.7 

48.4 

47.9 

46.5 

44.5 

41.4 

38 . 1 

43.5 

42.4 

40.6 

39.2 

37.4 

36.0 

34.9 

34. 1 

41.1 

37.8 

34.5 

32.0 

30.6 

29.5 

29.7 

30.7 


Given Itqtut: June 20. 196S, 12 UT; 

400 Ka Altitude. 



Matrix Coaputstions ; 

Absolute Density (xlO“*'lCg/M*) 

• Mean 1 > 0.2«4* . i - O.M(> 

* Mean 2 ■ 0.99/ , SO 2 ■ O./OO 

Density Differences (%) 

High - S/.% \ 

Mean - 39.7 %, SO • 6.7 % 
bow - Zt.2 . ' 

Range ■ Z3.(t \ 

* 1 indicates reference aodel. 2 indicates 
■odel used as a percent of the reference 


SO 

32.4 

33. 1 

33.8 

34.8 

35.2 
35.2 
35.1 

33.9 
32.6 
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Degrees Longitude («E) 


TAUJB7. (ContiiUMd) 


OMQMM. MM ii 
OP POOR QUAUTV 




J71 0 (Case 7 ) m % of JTl o fCose (e ) 




PIO 

.7 - /SO 

PIO. 7 

- /S’O 





FIO 

.78 ■ /SO 

PIO. 78 

- /SO 





AP 

• 4-00 

Ap 

- /S' 





Degrees 

Latitude («N) 




-80 

-60 

-40 

-20 

u 

20 

40 

60 

80 

40 I’j'S.e 

175.8 

157.3 

143.5 

135.9 

131.8 

133.6 

140.6 

150.5 

80 203.2 

187.6 

175.5 

161.3 

154.8 

149.0 

148. 1 

149.0 

154.6 

120 2 1 0.8 

210.8 

207.5 

198.3 

190.3 

182.8 

*74.9 

166.2 

161.2 

160 2 1 8.3 

233.0 

239.8 

238.4 

232. 1 

217.9 

200.9 

182. 1 

165.0 

200 2 21.6 

242.6 

254.8 

258. 1 

251.0 

235.6 

213.7 

188.4 

169.2 

240 221.6 

242.2 

255.8 

259. 1 

252.0 

235.2 

213.7 

189. 1 

167.0 

280 218.6 

232.5 

238.8 

237.4 

230.3 

216.5 

198.3 

160.7 

1 66. 7 

320 20^.1 

203.8 

196.9 

189.5 

179.7 

171.7 

165.6 

162.9 

159.5 

360 208.8 

181.8 

163.2 

150.5 

143.6 

138.5 

139.4 

144.0 

152.0 


Given Input: June 20, 1968, 12 VT; 400 Ka Altitude. 


Metrix Conputetions; 

Absolute Density (xlO*'^l^/M*) 

* Mean l ■ 0.'i9i , a) 1 ■ O-tOO 

• Mean 2 - /./<96 , SO 2 • 0./4S' 

De nsity Differences (%) 

Hi^ ■ Z59.!\ 

Mean • SD - 3fe.3% 

I«w ■ / 3/.8 % 

■ /ZZ3^ 

* 1 indicates reference nodel. 2 indicates 
■odel used as a percent of the reference 


SO 


TABLE?. (Conti»Md) 




jyj 0 (C«f y ) M % of J?1 0 fCooo 5") 

pio.7 - /S‘c Pio.r . 

Fra. 71 - /5*d F10.7I - /SO 

Ap ■ <^00 Ap • O 


Otgrooi Lotltudo (♦N) 



•80 

-60 

-40 

-20 

0 

20 

40 

60 

80 

40 

320.6 

277.0 

242.5 

218.1 

204.6 

197.2 

200.2 

212.5 

231.6 

80 

329.8 

300.7 

275.4 

250.7 

236.9 

228.2 

225.8 

228.2 

238.8 

120 

346.9 

346. 9 

338.3 

321.7 

306 . 0 

290.2 

275.4 

260. 6 

249.6 

160 

362.6 

391.7 

403.2 

402.2 

388.7 

359.3 

325. 1 

290.2 

257.4 

200 

367. 1 

411.0 

438,6 

441.5 

427.5 

396.3 

350.9 

302.2 

263.9 

240 

367. 1 

410.5 

438.0 

444.2 

430.0 

395.8 

350.9 

302.2 

260.9 

280 

360. 9 

387.7 

402.7 

398.9 

383.8 

357.3 

321.7 

287.5 

260.4 

S20 

343.5 

332.8 

317.3 

302.9 

284.4 

269.4 

258.4 

252.6 

247.5 

S60 

323.4 

288.3 

254.0 

230.7 

218.2 

208.9 

210.3 

218.8 

234.2 


GivoK Input: June 20. 1968. 12 UT; 400 iCa Altitude. 


Matrix Coeawtetiont : 

Absolute Oensity (xlO'^^Kg/M*) 

• Mean 1 •O.ZH , SO I • O.Ot6 

* Mean 2 • f,t06> . SO 2 - OJ4S 

Density Differences (%) 

High • 444. Z% 

Mean ■ 30?.? %. SD ■ 70.?\ 

■ /47.Z.^ 

F*ngo • Z47.o\ 

* 1 indicates reference aodel. 2 indicates 
siodel used as a percent of the refermce 


Degrees Longitude (♦£) 


TABLE?. (Contbiiied) 


ommNL PMt m 
OF POOR QIMUTV 



J71 p (Cme 9 ) •! % of J?1 0 tCoio & i 

P10.7 ■ ^OO Pio.7 • /510 

PIO.71 ■ /51D PIO.71 • 

^ ■ ^5" Ap ■ /S' 


-80 

-60 

-40 

28.5 

28.9 

25.9 

28. 8 

27.7 

26.8 

28 . 6 

28.9 

28.7 

28.9 

30.2 

30.3 

29.5 

30.4 

31.0 

29.5 

30.4 

31.1 

29.3 

30 . 1 

30.4 

28.5 

28.6 

28.3 

28 . 3 

O TP -t* 
iL 1 a lU 

26 . 1 


Degrees Latitude (♦N) 


-20 

0 

20 

24.7 

24.3 

24.0 

25.9 

25.6 

25 . 1 

28 . 1 

28.0 

27.3 

30. 1 

30.0 

29.2 

31.0 

30.7 

30.2 

31.6 

30.9 

29.9 

30.2 

30.0 

29.2 

27.9 

27.2 

26.9 

25.4 

24.7 

24.6 


40 

60 

80 

24.2 

24.6 

25.2 

25.0 

25.3 

25.7 

26.8 

26.2 

26.1 

28.4 

27.2 

26.3 

29.2 

27.5 

26.5 

28.9 

27.9 

26.5 

28 . 1 

27.1 

26.2 

26.3 

26. 1 

25.7 

24.6 

24.8 

25.4 


Given Input: Jime 20, 1968, 12 UT; 400 Ite Altitude. 


Matrix CoBPutations ; 

Absolute Density (xlO“^^Kg/M*) 

* Mean 1 - fi 3^/ , SB I • C./ao 

• Mean 2 - 0.498 , SB 2 • o. /f9 

Density Differences (%) 

High - 3/.6 % 

Mean - Z9.7 %, SD - Z.l S 

Uw ■ Z4.0 % 

Range • \ 

* 1 indicates reference aodel. 2 indicates 
SK)del used as a percent of the reference 
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Degrees Longitude (-»^E) 


ttm 






mill iiiimiwiaiiii 




NidiL*' 


TABLE?. (Contiftiied) 


^ quality 


I 


J?i 0 (C—e/O) M 
F10.7 ■ ZSO 
P10.7B • 

Ap • /S’ 


ef J71 p tC»f 9_J 

P10.7 • 

P10.7B - /ZSO 
Ap ■ O 


-80 

-60 

-40 

20. 2 

18.5 

16.7 

20.5 

19.3 

18.6 

21.3 

21.3 

20.8 

21.8 

23.8 

23.5 

22.8 

23 . 6 

24 . 6 

22 . 1 

23.6 

24.6 

21.8 

22.9 

23.3 

21.0 

20.7 

20 . 1 

20. 3 

19 . 1 

17.0 


Degrees Latitude (♦N) 


-20 

0 

20 

15.0 

15.8 

14.6 

16.6 

16.2 

16.7 

28.4 

19.5 

19.2 

23.3 

22.8 

21.7 

24.7 

24.3 

23. 1 

25.0 

24.4 

23.0 

23.3 

22.6 

21.7 

19.3 

18.3 

18.2 

15.9 

15.9 

15.4 


40 

60 

80 

14.8 

15.5 

17.0 

15.5 

15.7 

16.3 

18.4 

17.0 

16.7 

28.2 

18.9 

17.5 

21.4 

19.4 

18.0 

21.3 

19.4 

18.0 

20.2 

18.5 

17.3 

17.7 

17.3 

16.8 

14.5 

16 . 1 

16.2 


Given Input: June 20 , 1968, 12 UT; 400 Ka Altitude. 


Matrix Coaputations : 

Absolute Density (xlO”^^Kg/M^ 

• Mean 1 -<9.?5/ , SD 1 •O./SS’ 

* Mean 2 • /.0/Z , SD 2 ■ 

Density Differences (%) 

High - -25:0 % 

Mean • /9.6 %, SD « 3.0 % 

Low ■ /4.5“ % 

Range • /O.S' % 

* 1 indicates reference aodel. 2 indicates 
aodel used as a percent of the reference 
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Degrees Longitude (♦£) 


TABLE?. (Contimied) 


mUQiNML 


J71 D (Cese fj ^ as % of J?1 o fCase^ 1 





F10.7 • -Zero 

FIO.7 - 

ZSO 






P10.7B • ZSO 

P10.7B - 

ZSO 






AP 

■ 4oo 

Ap 

/sr 







Degrees 

Latitude (♦N) 





-80 

-60 

-40 

-20 

0 

20 

40 

60 

80 

40 

92.2 

83.2 

82.4 

70.8 

66.7 

66.0 

65.7 

68.7 

73.4 

80 

94.1 

88. 1 

82.4 

85.2 

74.6 

72.2 

71.7 

72.8 

81.0 

120 

94.6 

98.0 

95.6 

92.6 

89.8 

85.4 

82.4 

80.4 

84 . 5 

160 

i@d.e 

105.7 

108.6 

107.2 

104.5 

100.5 

92.7 

85.4 

79 * 6 

200 

idi.4 

109. 1 

113.7 

114.7 

111.9 

106.5 

97.7 

88.7 

79.5 

240 

RM . 4 

109.4 

114.0 

115.0 

112.2 

107. 1 

98.2 

88.9 

79 . 5 

280 

99.8 

105.0 

108.2 

106.9 

104.2 

99. 1 

92.8 

86.4 

79. 6 

320 

96.9 

94.7 

91.6 

88.8 

85.6 

81.7 

79.6 

83.6 

82.2 

360 

93.4 

84 . 6 

78.9 

73.4 

70.2 

68. 1 

68.7 

70.8 

74.6 



Given Input: June 20, 

1968. 12 UT 

: 400 Kb Altitude. 




Matrix CowHitetions ; 

Absolute Density (xlO"^^Kg/M^ 

* Mean 1 -AO/Jt , SD 1 - 0J9S' 

* Mean 2 « a ?96 , SD 2 « ZX9 

Density Differences (%) 

High X, nS.O \ 

Mean « %, SD ■ /3.9 \ 

Low ■ d5T7 ^ 

Range • 4^.3 S 

* 1 indicates reference aodel. 2 indicates 
■odel used as a percent of the reference 
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Degrees Longitude (♦£) 


TABLE 7. (Continued) 


omoRML nM It 
OF POOR QUALITY 



J71 0 (Case if ) as % of J71 e fCeee 9 1 


P10.7 - ZSi> 
P10.7B > ZSO 
kf • 4oo 


P10.7 ■ zero 
P10.7B - ZSO 

Ap m O 


Degrees Latitude (I'N) 


>80 

•60 

•40 

-20 

0 

20 

40 

60 

80 

131 . U 

117. 1 

112.7 

96.5 

91.7 

90.2 

90.2 

94.8 

102.8 

134.0 

124.5 

1 16.2 

1 16.0 

102.9 

100.9 

98.2 

100.0 

110.6 

135.9 

140. 1 

1 3t.. 3 

131.8 

126.8 

121.1 

116.0 

111.1 

115.3 

143.6 

153. 1 

156.7 

155.5 

151.1 

144.0 

131.7 

120.6 

111.0 

145.7 

158.4 

166.2 

167.7 

163.4 

154.3 

140.0 

125.3 

111.8 

146.0 

158.8 

166. 7 

168.6 

163.9 

154.7 

140.3 

125.6 

111.8 

143.2 

151.9 

156.7 

155. 1 

150.4 

142.3 

131.8 

120.9 

110.8 

138.2 

135. 1 

130. 1 

125. 1 

119.6 

114.8 

111.5 

115.4 

112.9 

132.6 

1 19.9 

109h4 

100.9 

97.3 

94.0 

93.2 

98.2 

102.9 


Given Input: June 20, 1968, 12 UT; 400 Kii Altitude. 


Matrix Cwroutatiwis ; 

Absolute Density (xlO 

* Mean 1 , SD 1 •0./85' 

* Mean 2 ■ /.?96 , SD 2 - 0.ZZ9 

Density Differences (%) 

High - /6B.6% 

Mean ■ /2.7.3^> SO « ZZ.7,% 

^ • 90.Z ' 

Range ■ 78 A- % 

* 1 indicates reference nodel. 2 indicates 
■odel used as a percent of the reference 
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Degrees Longitude ('»£) 


TABLE?. (Continued) 


OnOMAL HOL m 
OF POOR QUALRY 


J71 p fCese/B ) at % of J71 o fCese/d) 





P10.7 ■ 300 

PIO.7 ■ 

ZSO 






P10.7B - 8ro 

P10.7B - 

2SO 






AP 

m 

/5" 

Ap ■ 








Degrees Latitude (♦N) 





-80 

-60 

-40 

-20 

0 

20 

40 

60 

80 

40 

15.1 

14.0 

14.3 

13. 1 

13.0 

12.8 

12.9 

12.7 

12.9 

80 

15.0 

14.7 

13.9 

13.9 

13. 1 

13.5 

13.4 

13.6 

13.2 

120 

15.4 

15.4 

14.9 

14.9 

14.3 

14.6 

13.9 

14.3 

13.8 

160 

15.4 

15.7 

15.8 

15.9 

15.7 

15.4 

14.6 

14.6 

14.2 

200 

15.4 

lb. 0 

16.3 

16.3 

16.2 

15.7 

14.8 

15.0 

13.4 

240 

15.4 

16.0 

16.3 

16.4 

16. 1 

15.9 

15.0 

15.2 

13.4 

280 

15.4 

15.7 

15.8 

15.7 

15.6 

15.4 

15.0 

14.6 

14.2 

320 

15.2 

14.9 

14,7 

14.5 

14.4 

13. b 

14.2 

13.8 

13.6 

360 

15.4 

14.4 

14.0 

13.7 

13.0 

12.6 

13.4 

13. 1 

13.9 



Given Input: June 20, 

1968, 12 ITT; 

400 Ka Altitude. 




Matrix CouputatiOTs : 

Absolute Density (xlO' “iCg/M^ 

• Mean 1 ■ hO)Z , SD 1 ■ <9- 

• Mean 2 ■ /./5'8 t SD 2 ■ d).Z/5 

Density Differences (%) 

High ■ \ 

Mean « /4.C %, SD ■ /.O \ 

Low ■ /Z. 6,% 

Range > 3.6 % 

* 1 Indicates reference aodel. 2 indicates 
■odel used as a percent of the reference 
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Defiwcs Longitude (♦£) 


TAU£ 7. (ContiaiMd) OMNAL AlQt II 

^ won QtMUTY 


J71 0 fCnin 5* ^ M % of J7I o fCoM / 7 


FIO.7 - /SrO FIO.7 ■ /do 

F10.7B - /SO F10.7B • /OO 

Ap ■ O Ap ■ O 


-80 

-60 

-40 

166.4 

154.2 

143.8 

169.8 

161.5 

153.3 

1?3.6 

173.6 

171.7 

176.8 

183. S 

188.6 

178.9 

188.7 

194.3 

179.3 

189. 1 

195.4 

177.4 

184.7 

187.0 

172.2 

178.1 

166.8 

168. 1 

157.5 

147.4 


Degrees Latitude (♦N) 


-20 

0 

20 

135.8 

129.9 

128.6 

146.4 

141.3 

138.2 

167.2 

163.4 

158.6 

187.5 

183.8 

177.6 

197. 1 

194.3 

184.9 

196.4 

193.6 

186. 1 

186.6 

183.3 

176.3 

168.8 

157.9 

153.2 

148.8 

134.8 

132.4 


40 

60 

80 

129.2 

133.5 

139.4 

137.5 

139.3 

142.8 

153.3 

148.1 

145.8 

168.2 

158.6 

148.5 

174.2 

168.6 

149.6 

174.8 

163. 1 

149.6 

167.5 

158.8 

148.5 

149.6 

147.1 

144.1 

132.6 

136.6 

141.7 


Given Input: June 20. 196S. 12 UT; 400 Kn Altitude. 


Matrix Cooputntions ; 

Absolute Density (xlO“'^Kg/M*) 

• Mean \ •OJ// . SO 1 • 0.041. 

• Mean 2 • O.Vf4 . SD 2 • O.OfG 

Density Differences (%) 

High - /77 / % 

Mean - /bZ.lS, SD • /7.7 % 

Low - /29.4% 

Range • d?.5 % 

* 1 indicates refermce aodel. 2 indicates 
Bsidel used as a percent of the reference 
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TABLE?. (Continued) 


J71 0 (Cf 9 ) 


P10.7 • ;iso 
P10.7B ■ Z50 


Ap - o 


es % of J71 o (C»ie S > 

PIO.7 • /50 
F10.7B - 
Ap • O 


Degrees Letitiule (^N) 
-20 0 

172.3 164.9 


ui 

40 212.7 
«» 80 216 . 1 
1 120 2 2 2.6 
a 160 228.0 

200 2 .; 9.5 

240 229.0 
w 280 2 2 7 . 0 

5 320 2 21.3 

6 360 2 1 3.7 

& 


-60 

-40 

196 . 1 

181.8 

206.3 

194.8 

222.6 

218.7 

237.8 

241.1 

244.2 

253.0 

243.6 

252.4 

235.9 

241.4 

2 ! 8 . 1 

211.4 

200.0 

187.3 


185.8 

180.7 

213.7 

208.3 

240.9 

236.9 

253.0 

248.5 

254.0 

250.0 

239.9 

234.8 

205.9 

199.0 

178.6 

170.3 


20 

40 

161. 1 

163.5 

174.8 

175.7 

201.0 

195. 1 

226 . 4 

214.6 

239.5 

223.7 

238.9 

223.2 

225.7 

213.7 

193.6 

189.2 

167.7 

169.0 


60 80 

168.5 176.8 

176.9 181.8 

190.0 184.8 

201.7 188.9 

206.3 198.2 

205.9 190.2 

200.7 189.2 

185.8 185.8 

170.5 178.5 


Given Input: June 20. 1968, 12 UT; 400 Ka Altitude. 


Matrix Coaputetions ; 

Absolute Density (xl0”'^Kg/M*) 

* Mean 1 ■ O.Zt4- , SO 1 • O-OSC 

* Mean 2 > 0.%St , SO 2 • O./QS 

Density Differences (%) 

High ■ ^S4.0 % 

Mean ■ .007:3%, SD • 

Lou « /A/./ % 

Range - 9Z’9 % 

* 1 indicates reference aodel . 2 indicates 
■odel used as a percent of the reference 
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TABLE?. (Contiau«d) 


PAflf n 


J71 0 (C«8« 9 ) M % of J71 0 (C »80 / ) 
F10.7 ■ Z^6 F10.7 ■ /OO 


F10.7B 

AP 


Z^O 

O 


F10.7B 

Ap 


Degrees Latitude (♦N) 


-80 

-60 

-40 

-20 

0 

20 

40 

60 

80 

40 733.0 

652.5 

584.6 

542.0 

509 . 1 

497 . 1 

504.0 

527.0 

562.5 

80 7 ‘f. 2.8 

701.0 

646 . 7 

604.3 

577.4 

554.5 

554.8 

562.6 

584.2 

120 732. 6 

782.6 

765.9 

738.0 

711.9 

678.4 

647.5 

619.5 

600.0 

160 S 03. 2 

858.8 

834.4 

879 . 9 

853 . 6 * 

806 . 2 

743.6 

680 . 2 

617.9 

200 8 1 9. 0 

893 . 

939 . 0 

948.9 

925.8 

867.0 

787.4 

698 . 1 

624.4 

240 818.9 

893. 6 

940.9 

949 . 1 

927.6 

869 . 9 

788.3 

704.9 

624.4 

280 807 . 1 

856.2 

879.9 

874 . 1 

£! 4 8 . 5 

799 . 9 

738 . 9 

675.9 

618.7 

320 774.6 

759 . 3 

730.9 

695 . 2 

671.1 

643.5 

621.8 

606.4 

596.6 

360 741. 1 

672.6 

610.9 

568.8 

534.8 

522.3 

525.7 

540.0 

573 . 1 


Given Input: June 20, 1968, 12 UT; 400 Km Altitude. 


Matrix Cosiputations : 


Absolute Density (xlO 

• Mean 1 , so 1 - O.oAZ 

• Mean 2 • ^5"/ , SD 2 - O. tVS" 

Density Differences (%) 

High ■ AA9./ \ 

Mean » 7/A 3 SD - f30./\ 

Low * 4^7’f \ 

Range « A-SZ.oX 

* 1 indicates reference aodel. 2 indicates 
■odel used as a percent of the reference 


Degrees Longitude («E) 


TABLE 7. (Continued) 


ORIQMM. Mfll * 
OF POOR QUALITY 



J71 0 (C>8« 6 ) M % of J71 0 (Case <2/1 


P10.7 - 

/SO 

P10.7 - 

/oo 

P10.7B - 

/SO 

P10.7B - 

/oo 


/S 

Ap ■ 

/S' 


Degrees Latitude (♦N) 



•80 

•60 

•40 

•20 

0 

20 

40 

60 

80 

40 

123.3 

117.2 

110.5 

105.3 

102.4 

101.3 

101.7 

104.0 

108.6 

80 

125.7 

120.3 

115.9 

112.4 

109.3 

107.2 

107. 1 

107.3 

109.8 

120 

128. ■? 

128.9 

126.4 

124.2 

121.4 

118.8 

116.4 

113.9 

111.3 

160 

130.4 

133.6 

136.2 

135.9 

133.3 

129.4 

125.2 

119.3 

113.8 

200 

131.1 

136.8 

140.0 

140.8 

140.2 

134.2 

128.4 

121. 1 

114.6 

240 

151.1 

136.8 

139.0 

1 39. 8 

139.3 

136.1 

128.4 

120.5 

114.6 

280 

150.4 

154.4 

135.9 

135.6 

133.9 

129.9 

124.2 

119.2 

113.3 

320 

127.6 

126. 0 

123. 1 

120. 9 

118.4 

115. 7 

113.3 

111.9 

111.6 

360 

124.4 

119.1 

113.1 

108. 6 

105.3 

103.6 

103.6 

103.7 

109.2 


Given Input: June 20, 1968, 12 UT; 400 Kb Altitude. 


Matrix Computations : 

Absolute Density (xlO’^^Kg/M^) 

* Mean 1 - O./Ta , SD 1 - O.OSS’ 

* Mean 2 - 0.^9/ . SD 2 • O.fOO 

Density Differences (%) 

High ■ I 

Mean ■ /2.1.3 %, SD » U. 4- % 

Low « lol. 3 % 

Range ■ S9.S' \ 

* 1 indicates reference model. 2 indicates 
nodel used as a percent of the reference 
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Degrees Longitude (-»£) 


TABLE 7. (Continued) 


ORtONNAL PAOI » 
OF POOR QUAUIY 



iZLfiJSsaifl “ 

P10.7 • zso 
P10.7B - ZSO 
kp ■ /S' 


of J71 e (Cote (o ) 

PIO.7 - /S^O 
P10.7B - /SO 
Ap • /S 


Degrees Latitude (♦N) 



-80 

-60 

-40 

-20 

0 

20 

40 

60 

SO 

40 

1 b 6 . 8 

156 . 6 - 

146.8 

1 38 . 9 

135.9 

133.4 

135.3 

138.9 

144.6 

80 

1 6 ! j' t 8 

162. 3 

156.5 

148.4 

146.0 

143.2 

142.4 

143.2 

146.4 

120 

17 ?;. 8 

172.0 

170 . 1 

167.0 

163.4 

160.1 

155.8 

150.6 

148.4 

160 

1 74.8 

181.4 

1 y 4 . 3 

183 . 3 

181.2 

175.0 

167.6 

158.4 

151.7 

200 

17 b .? 

1 W 5.2 

1 y 8 . 7 

181.1 

188.3 

182.6 

173.3 

162.2 

153.4 

240 

176.7 

1 y 4 . 8 

180.4 

181.8 

188 . 1 

181.8 

172.7 

162.6 

153.4 

280 

175.2 

181.5 

1 8 y . 7 

183.5 

180.3 

174.3 

166.8 

158 . 1 

151.1 

320 

170.8 

168.6 

166.1 

162 . 1 

157.4 

155.3 

152.2 

150. 0 

148.9 

360 

lb 7.4 

158.4 

150 . 0 > 

144.6 

138.8 

138.5 

137.6 

140.3 

144.0 


Given Input: June 20, 1968, 12 UT; 400 Ka Altitude. 


Matrix CoTOutations : 

Absolute Density (xl0“^^Kg/M^) 

* Mean 1 •0.3<f/ , SD 1 - O.^OO 

* Mean 2 » /.0/Z , SD 2 - A /9S 

Density Differences (%) 

High ■ /^/>*i \ 

Mean ■ SD ■ /B.4% 

Low - /33AS 

Range ■ SB.S % 

* 1 indicates reference model. 2 indicates 
model used as a percent of the refermce 
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a 



TABLE 7. (ContiniMd) 


oTfboii QUAWTt 


J71 0 a* % Qf J71 0 fCaaa^ 1 






F10.7 - JtSO 


F10.7 • 

fOO 







F10.7B ■ Z€0 


F10.7B - 

fOO 







AP 

. /S’ 

Ap 

/5* 








Degrees Latitude (eN) 




m 

♦ 


.go 

•60 

-40 

-20 

0 

20 

40 

60 

80 

40 

495.6 

457.3 

419.7 

392.4 

377.5 

370.0 

374.6 

387.3 

410.3 


80 

506.6 

477.9 

453.8 

427.5 

414.8 

404.0 

402.0 

404.0 

417. 1 

1 

120 

5 ■? '5 

W dw a V 

522.5 

511.5 

498.7 

483.3 

469. 1 

453.8 

435.9 

424.9 

♦d 

e 

160 

533 . 3 

557.4 

571.6 

568.4 

556. 1 

530.9 

502.6 

469. 1 

438. 1 

200 

539.4 

575.4 

595.2 

601.0 

592.5 

561.7 

524. 1 

479.5 

443.7 

I 

240 

539.4 

574.6 

594.3 

600.0 

591.6 

565.5 

522.7 

478.9 

443.7 

lA 

210 

534. 1 

559.8 

569.2 

567.8 

555.6 

530.7 

498. 1 

465.9 

435.5 


320 

516.6 

509.3 

493.8 

479. 1 

462.2 

450.5 

433. 1 

429.7 

426.8 

ti 

360 

500.0 

468.3 

432.7 

410.3 

392.5 

385.6 

383.8 

394.3 

418.5 


Given Input: June 20, I960, 12 UT; 400 Kb Altitude. 


Matrix CoBputetions ; 

Abeolute Deneity (xlO*^^Kg/M*) 

* Mean 1 mOJtO , SO 1 • O.OSS' 

* Mean 2 - /.OtZ , SO 2 • ^./95" 

Density Differences (%) 

High - 60/.0 % 

Mean • 4’i3.^\, 

Low ■ 370-0 % 

Range ■ ZS/.O \ 

* 1 indicates reference Bodel. 2 indicates 
•odel used as a percent of the reference 
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*9 



Degrees Longitude (-»£) 


TABLET. (ContioiMd) 


oraoiML Hm m 
or POOR QUALITY 



J71 0 tcw 7 ^ M % of JTi o (Cmo ^ 1 


F10.7 ■ /S’C 
F10.7S ■ /S'O 
Ap > 400 


FIO.7 ■ ^OO 
FIO.71 - /OO 
Ap ■ 4oo 


DegTMl Utitudo (♦N) 



-80 

-60 

-40 

-20 

0 

20 

40 

60 

80 

40 

46.6 

45.9 

45.0 

44.4 

44.4 

43.7 

43.9 

44.8 

44.5 

80 

46.7 

45.7 

46.3 

44.9 

45.0 

44.9 

45. 1 

44.3 

44.7 

120 

46.6 

46.6 

47. 1 

46.0 

45.7 

46.2 

46.3 

45.3 

45.2 

160 

47. 1 

47.4 

47.5 

47.6 

47.3 

47.0 

46.6 

46.0 

44.9 

200 

47. 1 

47.8 

47.8 

48.0 

47.6 

47.3 

47.2 

45.9 

46.2 

240 

47. 1 

47.6 

47.8 

48. 1 

47.7 

47.4 

47.2 

46. 1 

45.0 

280 

47.0 

47.4 

47.5 

47.5 

47.4 

47. 1 

46.0 

45.6 

46. 0 

320 

47.0 

46. 1 

46.2 

46.7 

45.6 

45.2 

45. 1 

45.8 

45.4 

360 

46.4 

46.6 

44.9 

44.3 

44.9 

43.9 

44.2 

44.6 

4h. 5 


Given Input: June 20, 1968, 12 UT; 400 Ka Altitude. 


Matrix Coaputations : 

Absolute Density (xlO"“lCg/M^) 

* Mean 1 - 0.75S , SO 1 - O./OS" 

• Mean 2 • , SO 2 ■ <3. /46r 

Density Differences (%) 

High - 4S./ \ 

Mean - ^6./ %. SD - /.Z \ 

- 43.7 ' 

Range ■ 4.4 \ 

* 1 indicates reference aodel. 2 indicates 
aodel used as a percent of the reference 
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(U 

t 


i 




- 





MM. 













^4 * ' ''’<’1^ 








(japsua 

ofpoolio»u»' 

S ■ 

1* 


\ rijHcp 



TABU 7. (ConttaMd) 



* % 

, ■ * .. {. 
r- - S.' - • V 



T 

J71 D (Case //) 

' 'i*, 

as % of J71 ^ (Case 7 I 


■ ■ 

< - ,- 




F10.7 ■ JiSO 


P10.7 

- /5» 


\ h' 




P10.78 - Z50 


P10.78 

■ /SO 


$ 




Ap 

■ ^00 


Ap 

• 4CO 







Degrees Latitude (♦N) 




1 ' 


-80 

•60 

-40 

-20 

0 

20 

40 

60 80 


40 

71.7 

70.4 

75.0 

68.2 

66.7 

67. 1 

66.9 

67.4 09.3 


80 

72. 1 

71.6 

69.0 

76.0 

69.0 

66.2 

67.7 

68.8 75.2 


120 

70.3 

73.3 

71. J 

72.4 

72.2 

70.5 

69.8 

69.7 75.4 


160 

72.7 

73.3 

74.0 

73.4 

73.1 

73.4 

71.4 

70.5 70.6 


200 

73.3 

74. 1 

7A.5 

74.5 

74. 1 

73.9 

72.3 

71.6 08.9 


240 

73.3 

74.2 

74.7 

74.7 

74.3 

74. 1 

72.3 

71.6 70.3 


280 

72.6 

73.5 

74.3 

73.8 

73.3 

72.5 

72.4 

71.4 09.2 


S20 

72.5 

72.8 

71.7 

70.9 

70.8 

70.7 

70.6 

74.6 74.8 


360 

72.4 

69.9 

70.0 

69.3 

67.7 

68.1 

67.4 

68.2 09.0 



Givm li^ut: June 20. I960. 12 UT; 400 Km Altitude. 


Matrix Coeputetions; 

/U>folute Density (xlO"*^Kg/M*) 

* Mean 1 ■A/06 , SD I • 

• Mean 2 - /.?f ^ . SD 2 - a.21,9 

Density Differencee (%) 

High ■ ?4.7\ 

Mean ■ 7A6 %, SD ■ ^.4^ % 

Low - ^6.7% 

Hange ■ % 

* 1 indicates reference aodel. 2 indicates 
■odel used as a percent of the reference 


f 



! 


I 



*■ 


) 





Degrees Longitude (♦£) 


TABLET. (Continued) 


oRNMNa pm m 

OF POOR QUALITV 


U 


J7I 0 fOie // ) •• % of J71 0 fCoso 3 ) 





P10.7 • .25-0 

FIO.7 • 

/GO 






P10.7B - Z^O 

F10.7B • 

iOO 






Ap 

• 460 

Ap • 








Degrees Latitude (eN) 





•80 

•60 

•40 

•20 

0 

20 

40 

60 

80 

40 

1 ‘5 1 . ;• 

148.7 

153.8 

142.9 

1 40 , t 

140.2 

140.2 

142.5 

144.8 

80 


158,0 

148.4 

155. 1 

145. 1 

143.8 

143.3 

143.5 

153.5 

120 

149.6. 

154.0 

152.9 

151.7 

151.0 

149.3 

148.4 

148,8 

154.8 

180 

1^4. 1 

158.2 

158.7 

151..9 

155.0 

154.8 

151.4 

149.0 

147.3 

200 

1"^4.'=> 

157..? 

157.9 

158.3 

157.0 

158.3 

153.8 

150.3 

148.9 

240 

IS4.^ 

157.2 

158.3 

158.8 

157.4 

158.7 

153.8 

150.7 

148.9 

210 


155.8 

157. 1 

158.3 

155.4 

153.7 

151.7 

149.7 

147.0 

320 

l*S'S.6. 

152.5 

151.0 

150. 7 

149.0 

147.8 

147.8 

154.5 

154. 1 

360 

15^.4 

149.0 

148.4 

144.3 

14j. 9 

142.0 

141.5 

143.2 

144.3 


Given Input: June 20« 196B» 12 UT; 400 Ka Altitude. 


Matrix Contmtations : 

Absolute Density (xlO'^^Kg/M^) 

* Mean 1 - 0.7S6 , SO 1 • 

* Mean 2 - A794 . SO 2 - (?.ZZf 

Density Differences (%) 

High - 

Mean • SD • 5:/ % 

Low - 

Range > /R(e % 

* 1 indicates reference aodel. 2 indicates 
■odel used as a percent of the reference 


6S 


Degrees Longitude (♦£) 


’i'?' 


TABLE?. (Continued) 


OMQMAL Mfli » 
OF FOOH OUAUn 


J71 p (Cese y ) as % of J7I o (Case 4 - ) 

PIO.7 - 200 
F10.7B • /57> 


P10.7 

P10.7B 


/S'O 

/OO 






- /S’ 

Ap 

- /sr 







Degrees 

Latitude (-»N) 





-80 

-60 

-40 

-20 

0 

20 

40 

60 

80 

40 

lee.e 

94.5 

89.7 

85.7 

83. 1 

82.2 

82.5 

84.4 

87.9 

80 

iei.4 

97.6 

94.2 

90.5 

88.8 

87.3 

86.6 

87.2 

88.7 

120 

102.9 

103.4 

102.3 

100.4 

98.3 

96. 1 

93.8 

91.8 

90.6 

160 

104.6 

108.4 

108.8 

108.7 

107.2 

104.6 

100.0 

95.7 

91.6 

200 

105.7 

109.5 

112.9 

112.4 

111.3 

108.0 

103.9 

97.5 

92. 1 

240 

105.7 

109.5 

112.3 

113.8 

112.0 

108.6 

103.4 

97.5 

92. 1 

280 

104. 1 

107.8 

109.3 

108.0 

107. 1 

104.5 

100.4 

95.8 

91.9 

320 

101.9 

101.9 

100.0 

97.6 

95.4 

93.6 

91.9 

90.6 

89.8 

360 

100.4 

96.2 

91.0 

87 . 6 

85.1 

84. 1 

84.5 

85.4 

88.3 



Given 

Input: 

June 20. 

1968, 12 1 

ITT; 400 Ka Altitude. 




Matrix Computations : 

Absolute Density (xlO'^^Kg/M^) 

* Mean 1 *O.ZS^^ SD 1 « 0.072, 

* Mean 2 = , SD 2 = <3. /f9 

Density Differences (%) 

High = //3.% \ 

M-an » 97.% %. SD « ^.9 % 

Low s 82.Z % 

Range * 3/.^ % 

* 1 indicates reference laodel. 2 indicates 
andel used as a percent of the reference 
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Degrees Longitude (♦£) 


TABLE?. (Continued) 


OWQWAL PAGi » 
OF POOR QUALITY 


W 


J71 p (Cese tZ ) as % of J71 o fCase ? ) 





F10.7 ■ 3eo 


FIO.7 

. zoa 






F10.7B • ZSO 


F10.7B 

. ISO 






Ap 

. /S' 


Ap 

■ /5" 







Degrees Latitude (♦N) 





-80 

-60 

-40 

-20 

0 

20 

40 

60 

80 

40 

139. fi 

130.6 

124. 1 

117.5 

114.6 

112.3 

113.8 

1 16.0 

120.5 

80 

140. 4 

135. 5 

130.3 

124.7 

121.5 

120.7 

119.8 

120.5 

122.0 

120 

144.0 

143.4 

141.3 

139.5 

135.3 

134. 1 

129.9 

127.0 

124. 1 

160 

146. 1 

150. 1 

152.7 

152.4 

150.4 

145.7 

138.8 

133.7 

127.5 

200 

146.6 

153.7 

157.3 

158.5 

156.3 

151. 1 

142.8 

136.5 

127.2 

240 

146.6 

153.4 

157.8 

158.2 

156.4 

151.5 

143.4 

1 36 . 5 

127.2 

280 

145.8 

150.3 

151.9 

151,9 

149.3 

145.0 

139.5 

132.7 

127. 1 

320 

142.9 

140.8 

138.0 

134.6 

131.5 

128.8 

127.9 

125.6 

124.8 

360 

140. 5 

133.3 

126. 1 

121.7 

117.3 

115.6 

116.2 

117.8 

121.7 


Given Input: June 20, 1968. 12 UT; 400 Ka Altitude. 


Matrix Cowputations : 

Absolute Density (xlo'^^Kg/M^) 

* Mean 1 - A-478 , SD 1 ■ //? 

• Mean 2 > /• /.T8 , SO 2 ■ c3. 2/3 

Density Differences {%) 

High - % 

Mean • fSS'.t SD - !3.0 \ 

Low ■ //2.3 % 

Range ■ -^^.2 % 

* 1 indicates reference nodel. 2 indicates 
■odel used as a percent of the reference 
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TABLE?. (Concluded) 


omaNAL Han n 

OP POOR QUALITY 



J71 p [Case Z2.) as % of J?1 o fCasa'^ ) 


P10.7 - 3oe 
F10.7B ■ a-s'o 
Ap ■ 


P10.7 • /SO 
P10.7B - /4»o 
Ap • /S' 


Degrees Latitude (♦N) 


lU 


-80 

-60 

1 

o 

-20 

0 

20 

40 

60 

80 

4- 

w 

40 

378 . 1 

348.5 

325.0 

303.8 

292.8 

286.8 

290 . 1 

298.4 

314.2 

A) 

80 

384 . e 

365 . 3 

347.3 

328 . 1 

318.2 

313.3 

310.3 

312.8 

319.0 

*3 

120 

385 . 1 

385 . 1 

388.3 

380.0 

366 . 7 

358 . 1 

345.7 

335. 4 

327.2 

♦A 

•H 

160 

403 . 6 

421.3 

427.5 

426.7 

418.8 

402.5 

377.7 

357.4 

335.8 

Ri 

e 

200 

407.3 

431.5 

447.7 

448.0 

441.5 

422.2 

385 . 1 

367.2 

336.4 

5 

240 

407 . 3 

431.0 

447 . 1 

452.0 

443.7 

424.6 

385 . 1 

367.2 

336.4 


280 

401.5 

420 . 1 

427.3 

424 . 1 

416.5 

401.0 

380.0 

355.6 

335.8 

A) 

A» 

320 

380.5 

386 . 1 

376.0 

363.4 

352.5 

342.9 

337.3 

330.0 

326.8 

di 

360 

382 . 1 

357.7 

331 . 8 

315.8 

302.2 

286.8 

288.0 

303.8 

317.4 


Given Input: June 20, 1968, 12 UT; 400 Ka Altitude. 


Matrix Computations ; 

Absolute Density (xlO”^^Kg/M^) 

* Mean 1 * O.ZSS ^ SD 1 » A.07Z 

* Mean 2 = /./S6 , SD 2 - O.Z./3 

Density Differences (%) 

High » 4S2.0 \ 

Mean - 367 . 6 %. SD = - 46.7 % 

^ * ; 296.9 ' 

Range ■ /657/ % 

* 1 indicates reference model. 2 indicates 
■odel used as a percent of the reference 
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Degrees Longitude (■»£) 




TABLE 8 . PERCENT DEVIATION OF JACCHIA 1977 DENSITY DURING A 
CHANGE OF Fio 7 AND/OR Ap 

oommm: mw ,, 

Of MOB QUALITY 


•s % of 



FIO. 

7 - /OO 


FIO. 7 

> /OO 




FIO. 

7B - /OO 


F10.7B 

• /OO 




Ap 

• /sr 


Ap 

• 0 




Degrees Latitude (-*>8) 




-60 

-40 

-20 

0 

20 

40 

60 

80 

9. 7 

5. 7 

17.0 

25. 4 

21.1 

8 . 4 

2.0 

13 . 1 

13.5 

3.0 

12.8 

2 3 . 9 

C • w‘ 

12.5 

1.6 

9.8 

19.8 

4.9 

12.0 

23.0 

24. 1 

13.5 

2.7 

9,9 

20.0 

8.5 

15 . 1 

24.3 


11.5 

3.7 

12.2 

12.9 

10.0 

19.3 

25.2 

19.4 

7.7 

4.7 

16.6 

9 . 8 

13.1 

22.8 

24. 3 

15.2 

5.6 

10.0 

20.8 

9.7 

15 . 1 

24 . 1 

23.0 

12.4 

5 . 1 

15.9 

23.6 

7.7 

14.0 

24.1 

22 . 8 

12.8 

3 . 3 

11.7 

0 •*» "5 

lE.. C. ^ 

".5 

10:3 

21 . 1 

24.8 

17.0 

4.4 

5.6 

17.6 


Given Input: June 20, 1968, 12 UT; 400 Km Altitude. 


Matrix Computations : 


Absolute Density (xlO ^^Kg/M^) 

* Mean 1 = O.fZO , SD 1 = 0-046 

* Mean 2 * 0-f3S , SD 2 * 

Density Differences (%) 

High * % 

Mean * /5^7 %, SD = S.l % 

Low ■ l-(o \ 

Range * 33.Z. % 

* 1 indicates reference model. 2 indicates 
BK)del used as a percent of the reference 


. ./■ 1 



Degrees Longitude (♦£) 


TABLES. (ContiiiMd) OWOMM. ME 48 

OF POOK QUALITY 


-•i’ ' ’ 


iv.; . 


J77 p (C»se 3 ) M % of J77 p fCose«2.^ 




F10.7 • ZOO 


P10.7 

- ZOO 





P10.7B ■ ZOO 


P10.7B 

- ZOO 





AP 

• 4oo 


Ap 

- Z5' 






Degrees Latitude (4N) 




-80 

-60 

-40 

-20 

0 

20 

40 

60 

80 

1379.3 

450.0 

83.7 

101.8 

171.0 

136.0 

62.9 

202.5 

628.6 

1641.7 

717.5 

135.8 

74.4 

157.3 

157.9 

74 . 1 

131.6 

536.8 

1936.4 

948.4 

183.7 

72.8 

152.8 

161.8 

80.8 

124.7 

532.8 

1755.8 

830 . 1 

152.5 

90.5 

164.0 

151.8 

72.2 

172 . 1 

608.6 

1413.3 

453. 6 

91.7 

121.3 

174.0 

121.7 

74 . 1 

309.8 

740.9 

1141.7 

255 . 1 

83.3 

149.6 

165.4 

90.9 

128.2 

563.6 

900.0 

995.0 

191.5 

90.9 

161.9 

152.9 

79. 1 

198.4 

756.3 

987.6 

967.3 

182.6 

84.2 

158.3 

157.7 

77.4 

156.3 

619.8 

904.9 

1098.2 

254.8 

71.2 

138.2 

170.4 

100.0 

83 . 1 

368.3 

765.0 


Given Input: June 20, 1968, 12 UT; 

400 Kb 

Altitude. 




Matrix Cooputations : 

Absolute Density (xlo”^^Kg/M^) 

* Mean 1 « 0./3? , SO 1 ■ 0.0^2. 

• Mean 2 « 0.663 . SD 2 > 0. 5*7/ 

Density Differences (%) 

High » /B3i,4 \ 

Mean » 391.7 %, SD - 434.S\ 

Low - 72.3 \ 

Range ■ l7t3.U\ 

* 1 indicates reference aodel. 2 indicates 
nodel used as a percent of the reference 
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Degrees Longitiide (-»£) 


TABLES. (CoBtiiiited) 


ORtGNNAL PAGE tS 
OF POOR QUALITY 



J77 p (Cese 3 ) m % of J77 o fCese / ) 




P10.7 ■ /OO 


P10.7 • 

/OO 




P10.7B - / OC > 

P10.7B • 

/OO 




4P 

■ 40C/ 

Ap 

o 





Degrees Latitude (^) 



•80 

-60 

-40 

-20 

0 

20 

40 

60 

40 1798.2 

503.2 

94,3 

136.2 

239 . 7 

185.8 

76. 6 

208.6 

80 2196.7 

827.9 

142.9 

96.8 

218.8 

218.0 

95.8 

135.3 

120 2510.3 

1156.0 

197.5 

93.6 

211.0 

225.0 

105.3 

130.7 

160 2396.8 

1016.2 

173.9 

119.3 

228.2 

207.9 

92.0 

182.2 

200 1859.5 

525.2 

110.9 

164.0 

243 . 1 

164.7 

87.5 

329 . 1 

240 1449 . 1 

289.9 

107.2 

206 . 6 

229.9 

119.9 

140.9 

630.0 

280 1 241.8 

219.9 

119.8 

225 . 1 

211.2 

101.2 

£ 13.7 

892.8 

320 1 187.7 

204.2 

110.0 

220.5 

216.5 

100.0 

164.7 

703.7 

360 1 381.1 

£ 81.3 

83.9 

188.4 

237.6 

134 . 1 

91.2 

394.4 


Given Input: June 20, 1968, 12 UT; 400 Ka Altitude. 


Matrix Computations : 

Absolute Density (xlO ^^Kg/M^) 

* Mean 1 » , SD 1 - 0.04(, 

* Mean 2 • , SO 2 - 0.57/ 

Density Differences (%) 

High » ZS/0.3 % 

Mean * 490./ %, SD - SU.0% 

Low - 76.4 % 

Range - 2#33.7% 

* 1 indicates reference aodel. 2 indicates 
Bodel used as a percent of the reference 


80 

723 . 
599.4 
595.7 
« 94.9 
88d. 1 
1108. 1 

1243.9 

1128.9 
917.6 
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Degrees Longitude («E) 


TABLES. (Conttaued) 


SwoliQiwu" 


J77 P (CgM ^ ) M % of J77 o 1 




P10.7 - /SO 

PIO.7 

• /OO 





F10.7B > 


P10.78 

m /oe> 





Ap 

a 

/s 

Ap 

- /r 






Degrees Latitude (♦N) 




-80 

-60 

-40 

-20 

0 

20 

40 

60 

80 

o3. 6 

64. 7 

68. 1 

66.8 

63.7 

61.7 

60.3 

58.9 

56.8 

63. 3 

65.9 

70. 1 

71.0 

68.3 

66. 1 

63.9 

61.6 

58.4 

64.5 

69.5 

78.8 

83.0 

80.5 

75.0 

70.9 

65.6 

59.9 

65. 4 

72.8 

83.3 

87.9 

84.3 

78.9 

72.2 

65.0 

58.9 

6?. 5 

77.4 

88.5 

91.5 

87.4 

80.5 

72.3 

65.4 

58.5 

68.5 

81.5 

92.2 

94. 1 

89.9 

82.5 

72.4 

63.6 

57.8 

68 . 4 

78.7 

85 . y 

35.3 

81.4 

75.5 

65.9 

58.8 

56.7 

67. 3 

74.3 

78.9 

76.3 

73.7 

68.6 

63.3 

58.2 

55.7 

64.9 

69.6 

74.1 

71.9 

68.0 

65.0 

61.9 

58.2 

57.0 


Given Input: June 20. 

1968. 12 

UT; 400 Km Altitude. 




Matrix Conputations ; 

Absolute Density (xl0"^'Kg/M*) 

* Mean 1 - 0./3S . SD 1 - a.OSrz 

* Mean 2 ■ 0.23/ , SD 2 - 0.078 

Density Differences (%) 

High - 94/ % 

Mean ■ 70.7 %, SD « 9.9 % 

Low - 5-fr:7 % 

Range ■ 3S.4 % 

* 1 indicates reference aodel. 2 indicates 
■odel used as a percent of the reference 


f 
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{ 



1 


Degrees Longitude ('«’£) 






5 


TABLES. (Continued) 



J77 0 CCt»9 ^ ) es 

P10.7 ■ 

F10.7B » ^S’O 
Ap ■ /5‘ 


of J77 0 fCose 5* ) 

P10.7 ■ /5’0 
P10.71 - ^S’O 
Ap ■ ^ 



-80 

-60 

-40 

Degrees 

-20 

Latitude (eN) 

0 20 

40 

60 

80 


8 . 1 
18.0 

- 1.6 

1.9 

16.6 

24.9 

21.2 

7.6 

- 1.2 

6.2 

/- 

0.0 

- 2.5 

11.7 

23.6 

23.8 

12 . 1 

-.2 

4.2 

A A 


12.4 

11.5 

3.3 

- 1.9 

10.5 

22 . 9 

23.8 

12.8 

0.0 

3 . 9 

5 . 1 


3.7 

1.7 

14.6 

24.4 

23.0 

10.7 

-.3 

, 

8.5 

1 . 2 

6 . 2 

18.7 

25.5 

19.6 

5.9 

0.0 

7 . 8 


6 a 6 

l.f 

11.1 

22.9 

24.2 

14 . 1 

1.3 

2.8 

11.5 


5.7 
4. 4 

2.5 

13.7 

24.4 

23.0 

11.0 

0.0 

6.6 

13.6 


.8 

12.8 

23.5 

23.5 

11.9 

-.3 

4. 6 

12 . 7 


S 

- 1.5 

8.0 

21.4 

25. 1 

16.4 

2.2 

.3 

9. 2 

* 


Given Input: June 20, 1968, 12 UT; 400 Kb Altitude. 


Matrix Cow>utations : 

Absolute Density (xlO‘^^Kg/M^) 

• Mean 1 - O.Z‘9^ , SD I ■ 0.09Z 

• Mean 2 •O.Z/7 , SD 2 « O./O/ 

Density Differences (%) 

High « ^S'.S' % 

Mean ■ ^o,/ %, SD - 8.7 \ 

Low ■ -Z-S" % 

Range ■ Z^.O % 

* 1 indicates reference aodel. 2 indicates 
nodel used as a percent of the reference 
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V ; 


i,* 


»•»* 



TABLES. (Continued) 



' ♦ 
• ) 
t 

\ t 





J77 D fC«se 7 1 

PIO.7 - /SO 
P10.7B - /SO 
Ap ■ ^OO 



PIO.7 • /So 
P10.7B - /SO 
kp • /S 


Degrees Letitvule ('«>N) 



ttj 


-80 

-60 

“O 

' 

♦ 

w 

40 

62 S . S 

252.0 

58.8 

i 


80 

714.4 

371.6 

89.6 


■3 

120 

773.5 

468.2 

116.2 

s * 

** 

•H 

160 

754 . 1 

417.9 

96.7 


Oi 

g 

200 

64 3 . 1 

253 . 1 

64.9 


3 

240 

530 . 1 

151.8 

69.4 


tfl 

280 

480. 4 

116.3 

30.6 


«» 

320 

469. 0 

112.7 

73.9 


b 

01 

360 

504.0 

153.7 

56.8 


-20 

0 

20 

40 

60 

98.8 

172 . 1 

136.0 

56.9 

139.4 

68.4 

157.5 

157.7 

70.9 

97.3 

63 . 6 

152.4 

162.5 

76.8 

92.7 

82,5 

1 64 • 3 

150.2 

65.4 

123.0 

118.8 

173.2 

119.5 

60. 4 

199.3 

149.7 

164.5 

84.4 

92.8 

324.7 

161.6 

152.8 

68.8 

136.9 

413.3 

158.8 

156.6 

70.9 

111.5 

346.5 

137.6 

170.0 

97.6 

65.9 

230.0 


80 

3Se.4 

307.5 
3B5.8 

343.2 

401.3 

467.6 
501.0 

468.3 

409.7 


Given Input: June 20. 1968. 12 UT; 400 Ka Altitude. 



Matrix Coi^tations: 


Absolute Density (xlo”^^ICg/M^) 

* Mean 1 - O.Zt? . SD 1 - A /O/ 

* Mean 2 •/.^^S , SO 2 ■ O.S6S 


Density Differences (%) 

High ■ T'TS.S % 

Mean ■ 2263 \, SD ■ /0*3% 

Low “ S6.8 % 


Range ■ 7i6.'7% 

* 1 indicates reference aodel. 2 indicates 
■odel used as a percent of the reference 



Degrees Longitude (♦£) 


TABLES. (ContiiiiMd) 


oRNmiAL Hm m 

OF foor quautv 



J77 0 (Cf 7 ) as 

P10.7 - /S'o 
P10.7B ■ 

Ap ■ ^00 


Ot J77 0 tcw S' 1 

P10.7 - ^S’O 
P10.7B ■ 

Ap ■ O 


>80 

-60 

-40 

681.4 

246.3 

61.8 

795.8 

371.6 

85.0 

881.7 

486.9 

112 . 1 

852.2 

437.2 

100.0 

706.0 

257.2 

75.2 

580.2 

156.5 

88.2 

513.2 

121.8 

105.3 

493.9 

114.4 

96 . 1 

558.2 

150.0 

69.3 


Degrees Latitude (♦N) 


-20 

0 

20 

131.8 

239.8 

186.0 

88.0 

218.4 

219.0 

80.8 

210.3 

224.8 

109.2 

228.8 

207.7 

159.6 

242.9 

162.6 

206.9 

228.6 

110.5 

225.4 

211.1 

87.3 

219.6 

217.0 

91.2 

188.6 

237 . 7 

130 . 1 


40 

60 

80 

68.8 

136.7 

378. 1 

91.5 

96.8 

324.5 

99.4 

92.7 

321.5 

83 . 1 

122.3 

365.9 

70.0 

199.3 

440.7 

95.3 

336.6 

533.1 

136.9 

447.2 

582.7 

110.9 

367.2 

540.5 

69.7 

230.8 

456.7 


Given Input: June 20, 1968, 12 UT; 400 Ka Altitude. 


Matrix Coaputetions ; 

Absolute Density (xlO’^^Kg/M*) 

* Mean 1 - , SD 1 ■ a. Of?' 

• Mean 2 > /.OO? , SD 2 - o.SiSr 

Density Differences (%) 

High ■ PFA7 % 

Mean ■ ZS7S\, SD ■ 

Low > ^/.f % 

Range ■ f/f.f % 

* 1 indicates reference aodel. 2 indicates 
aodel used as a percent of the reference 
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Degrees Longitude (^E) 


TABLES. (Continued) 


omoMM. nm n 

OP mu QUALITY 



J77 0 fCase 8 ) es % of J77 o fCeie (a 


PIO.7 « PIC. 7 ■ 
P10.7B - P10.7B - 
Ap » Ap ■ 


Degrees Latitude (‘•'N) 



-80 

-60 

-40 

-20 

0 

20 

40 

60 

80 

40 

33.3 

33.9 

34.6 

33.5 

32.4 

31.6 

31.7 

31.7 

31.0 

80 

3 . 0 

34. 4 

35 . 8 

36 . 0 

34.6 

33.7 

32.9 

32.4 

31.5 

120 

33.9 

36.8 

40.0 

40.7 

39.5 

37.8 

36.3 

34.0 

31.8 

160 

34.8 

37.9 

41 '. 8 

42 . 5 

41.2 

38.8 

36.5 

34.5 

32.2 

200 

35.8 

40.0 

43.9 

44.2 

42.4 

39.8 

37.3 

34.2 

32. 1 

240 

36.2 

41.5 

45.6 

45 . 8 

43.5 

40.8 

37.3 

33.9 

31.6 

280 

35.7 

39.6 

42 . 1 

41.6 

39.7 

37.5 

34.8 

32.2 

30.9 

320 

35 . 1 

37.6 

38.8 

38.0 

36.2 

34.8 

33.0 

31.3 

30.7 

360 

34 . 4 

35.9 

37.0 

35.5 

34.2 

33.2 

32.4 

31.7 

30.9 


Given Input: June 20, 1968, 12 UT; 400 Kn /Jtitude. 


Matrix Coaputation; • 

Absolute Density (xlO"^^ICg/M*) 

* Mean 1 ■ 0.3i7 , SD 1 - 

• Mean 2 - 0AZ<i , SD 2 • 0./Z9 

Density Differences (%) 

High - % 

Mean - 36.2. %, SD - 3.9 % 

Low ■ 30.7 ' 

Range ■ IS"./ \ 

* 1 indicates reference aodel. 2 indicates 
■odel used as a percent of the reference 
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Degrees Longitude (■»£) 


TABLE 8. (ContiaiMd) 

OF POOR QUAUTV 


I 


J77 0 fCte /O) M 

P10.7 - ZSO 
P10.7B - ZS'O 
Ap ■ /flT 


of J77 0 fCMO 9 ) 

P10.7 - Z5TO 
P10.71 - Z^O 
• O 


Degrees Latitude (tN) 


-SO 

-60 

-40 

-20 

0 

20 

40 

60 

so 

40 -6.2 

-9.4 

-.4 

17.0 

25.7 

21.7 

7.7 

-2.2 

2.0 

SO -5.2 

-9.2 

-5.6 

11.0 

24. 1 

23.8 

11.7 

-.9 

. 7 

120 -4.2 

-8.2 

-6.4 

9.7 

22.9 

24. 1 

12.9 

-.7 

. 3 

160 -4.6 

-7.6 

-2.7 

13.3 

24.4 

22.7 

10. 1 

-1.8 

1.2 

200 - 5.8 

-7.3 

3.4 

18.9 

25 4 

19.2 

4.8 

-2.4 

3.2 

240 -6.7 

-5.0 

9,6 

22.6 

24.4 

13.7 

-.5 

-. 9 

5. 3 

280 -7.2 

-3.4 

12.5 

24.0 

23.0 

10.3 

-2.3 

1.6 

6. 9 

320 -7.7 

-4.5 

11.5 

23.7 

23.5 

11.4 

-1.3 

. 6 

6.3 

360 -7.4 

-7.6 

6.5 

21 . 1 

25. 1 

16.6 

1.6 

-2.2 

4.2 


Given 

Input : 

June 20, 

1968, 12 UT 

i 400 Ka Altitude. 




Matrix CoMHitations ; 

Absolute Density (xlO"^^Kg/M*) 

* Mean 1 ■ 0.725', SO 1 ■ 

* Mean 2 ■ 0.773 . SO 2 • O ZO^ 

Density Differences (%) 

High • 25.7 % 

Mean • 6.4 %. SD • //•4% 

Low ■ -^.4 % 

Asnge > J5./ % 

* 1 indicates reference nodel. 2 indicates 
■odel used as a percent of the reference 
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Degrees Longitude (♦£) 


TABLES. (ContiniNd) 


OF POOR QUALUV 


» 


J77 0 tCeie If ) ss % of J77 o (Csie lO'\ 

Fio.7 - zS'o P10.7 ■ .affo 

P10.7I - ZSO P10.7D ■ .Z5V? 

Ap ■ 400 Ap m tS 


Degrees Lstittide (♦N) 



-80 

-60 

-40 

-20 

0 

20 

40 

60 

SO 

40 

279.7 

135. 1 

42.7 

96.6 

170.5 

134.9 

52.7 

90.2 

181.4 

80 

310.3 

136.4 

58 . 1 

64.5 

156.8 

157.0 

70.6 

69.0 

164.7 

120 

330.0 

221.8 

70.3 

58.8 

152.8 

161 .? 

75. 1 

6 ’’. 5 

164 . 8 

160 

323.8 

204.8 

58.7 

77.9 

163.6 

150.0 

62.9 

83.5 

179.8 

200 

285.2 

135.7 

46.0 

116.8 

174.0 

118.2 

51.5 

120.4 

202.2 

240 

249.8 

86.2 

58.7 

148.6 

165.2 

81.2 

67 • 5 

174 . 7 

227.9 

280 

227.3 

68.7 

73.3 

162. 1 

152.4 

63.6 

91.5 

210.7 

240 . 4 

520 

223 . 1 

68.0 

67 . 1 

158.4 

157.2 

67.6 

77.5 

182.6 

227.6 

360 

242.7 

89.0 

47.1 

136.5 

170.8 

95.4 

53.3 

132.2 

205.5 


Given Input: June 20. 1968, 12 UT; 400 Xa Altitude. 


Matrix Coaputationi : 

Absolute Density (xlO"^^Kg/M*) 

* Mean 1 •O.'ffZ , SD 1 - O.Z.OS 

• Mean 2 - , SD 2 - 

Density Differences C') 

High u 330.0% 

Mean • /3Y.6 %, SD - 72.6 % 

Low - A%.7 % 

Kangs - Z^7.^ % 

* 1 indicates reference aodel. 2 indicates 
■odel used as a percent of the reference 
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OWQINW. * 

OF POOR QUAUTY 


TABLES. (Continued) 



J77 0 (Case H ) as % of 
PIO.7 - Z^O 
P10.7B ■ 2.^0 
Ap ■ ^OO 


J77 0 fCasa 9 ) 

F10.7 - .2fr<7 
P10.7B - ZSO 
Ap ■ O 


III 


-80 

-60 

-40 

♦ 

w 

40 

256 . 1 

1 13.0 

42 . 1 


80 

269. 1 

160 . 1 

. 49.3 

■s 

120 

311.6 

195.5 

59.4 

♦A 

160 

304.4 

181.8 

54.4 

M 

g 

200 

263.0 

1 18.5 

50.9 


240 

226.2 

76.9 

73.9 

til 

280 

203.8 

63. 0 

95.6 

«) 

320 

193. 1 

60. 4 

86.3 

Id 

£ 

360 

217.5 

74.7 

56 . 6 


Degrees Latitude (♦N) 


-20 

0 

20 

130.0 

240.0 

185.8 

82.6 

218.6 

218.3 

74.2 

210.7 

224.9 

101.5 

228 . 0 

206.8 

157.8 

243.7 

160.0 

204.8 

229.7 

106 . 1 

224.9 

210.5 

80.4 

219.5 

217.6 

86 . 7 

186.4 

238.9 

127.9 


40 

60 

80 

64.4 

86.0 

187.0 

90.6 

67.4 

166.4 

97.7 

66.3 

165.7 

79.3 

80.2 

183.2 

58.7 

115.0 

211.8 

66.7 

172.3 

245.3 

87 . 1 

215.6 

264.0 

74.3 

184.2 

248.3 

55.7 

127.2 

218.3 


Given Ii^)ut: June 20, 1968, 12 UT; 400 Kb Altitude. 


Matrix CoBputatiCTis : 

Absolute Density (xlO~^^Kg/M^ 

* Mean 1 « 0,725 " , SD 1 » A 

* Mean 2 » , SD 2 ■ <2. 66,^ 

Density Differences (%) 

High ■ 3//.S % 

Mean - /52 S SD » 74.6% 

Low » 42./ % 

Range « ZC?.7\ 

* 1 Indicates reference Bodel. 2 indicates 
node! used as a percent of the reference 
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Degrees Longitude (‘»E) 


TABLE 8. (Continued) 


onsMM. nuc » 

» MOeWUTV 



J77 0 (C«i« at % of J77 0 tCooo lO'i 




F10.7 ■ 300 

P10.7 

. JZSO 




F10.7B - ZSO 

F10.78 

• Z.5TO 




Ap 

- /5" 

Ap 

. tS' 





Degrees Latitude 

(♦N) 



-80 

-60 

-40 

-20 0 

20 

40 

60 

15.3 

15.4 

15.3 

14.5 13.6 

14.0 

13.4 

14.3 

15.5 

15.6 

i 5 . 8 

15.3 14.4 

14.9 

14.7 

14.8 

15.7 

16.5 

17.6 

17.6 17.1 

16.3 

16.4 

15.4 

16.0 

16.3 

17.9 

18.1 17.5 

16.9 

16.3 

15 . 7 

16.1 

17.6 

18.9 

18.7 18.0 

17.3 

16.5 

15.6 

16.3 

18.2 

19.2 

19.2 18.5 

17.6 

16.7 

15.5 

16.0 

17.3 

17.9 

17.6 17.0 

16.4 

15.8 

14 . 7 

16.1 

16.5 

16.7 

16.3 15.8 

15.9 

15 . 1 

14.3 

15.6 

15.9 

15.9 

15.4 15.0 

13.9 

14.2 

14.4 


Given Input: June 20, 1968. 12 

UT; 400 Kb Altitude. 



Matrix Coaputations : 

Absolute Density (xlO‘^^ICg/M^ 

* Mean 1 - OH'tZ , SD 1 * O.ZOS" 

* Mean 2 « <3.?94 , SD 2 « <5. T.'TS 

Density Differences (%) 

High ■ /4.2. % 

Mean - /5'.9 %, SD - /.S' \ 

Low - % 

Range =• S-9 % 

* 1 Indicates reference SKXlel. 2 indicates 
■odel used as a percent of the reference 
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13.6 
14 . 1 

14.6 

14.6 

14.5 

14.4 
13.8 

13.5 
13.8 



Degrees Longitude (^E) 


TABLES. (Continued) 


mot n 

0^ POOR QUALITY 


J77 0 (Case 5* ) 


F10.7 - f50 
P10.7B - /510 
kf m O 


as % of J77 o fCaie / 1 

FI0.7 ■ yoo 
F10.7i - /£>0 
kf m O 


Degrees Latitude (^) 


-80 

-60 

-40 

-20 

0 

20 

40 

60 

80 

161.9 

149.2 

138.2 

127.7 

121.1 

116.5 

115.4 

117.7 

121.0 

163.7 

154 . 1 

145. 1 

135.9 

128.4 

122.2 

120.3 

119.8 

122.0 

167.2 

168.6 

167.5 

162.3 

153.0 

143. 1 

135.3 

129.3 

125.5 

170.4 

176.5 

180 . 1 

174. 1 

163.8 

152 . 1 

140.7 

132.6 

125.6 

171.6 

179.5 

183.0 

180.9 

169.8 

156.3 

143.3 

134.6 

127.8 

172.5 

181.5 

189.7 

188.6 

179.5 

164.2 

149.5 

136.7 

126.8 

168.4 

174.0 

176.6 

171.3 

161.8 

150.3 

138.5 

130.4 

124.8 

1 65 a ? 

162.1 

158.0 

150.9 

140.9 

133.3 

128 . 1 

124.5 

122.9 

163 . S 

156 . 1 

148.4 

138. 1 

129.7 

125.0 

122 . 1 

121.2 

122.9 


Given Input: June 20, 1968« 12 UT; 400 Ka Altitude. 


Matrix Coaputations ; 

Absolute Density (xlO”^^Kg/M^) 

• Mean 1 * 0,f2,O , SD 1 ■ 0^04-^ 

* Mean 2 > O.Z’it , SD 2 * 0.0%% 

Density Differences (%) 

High ■ 189.7 % 

Mean • /48J SH • Z/-4- \ 

Low « //5T4 ' 

Range * 74.3 % 

* 1 indicates reference aodel. 2 indicates 
aodel used as a percent of the reference 
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Degrees Longitude (‘»E) 


TABLES. (Continued) 


oriqinm: pm n 

OF POOR (JUAUfTY 


V% 



J77 0 (Case 9 ) es 

F10.7 ■ ZS'O 
F10.7B • 250 
Ap - (7 


of J77 p fCase5") 

F10.7 • 
F10.7B • fSO 
Ap ■ ^ 


-80 

-60 

-40 

172.9 

158.3 

144.7 

174.2 

163 . 1 

152.8 

180.7 

181.2 

178.5 

182.8 

188.8 

189.4 

ns . 1 

193.6 

196.3 

186.3 

198.8 

203.5 

182.5 

185.3 

185.3 

176.9 

172.0 

166.3 

175 . 1 

165.3 

155.0 


Degrees Latitude (♦N) 


-20 

0 

20 

133.6 

127.3 

124.6 

144.0 

136.6 

132.6 

170.7 

162 . 1 

153.2 

184.3 

173.7 

162 . 1 

189.8 

179.9 

167.8 

200.7 

188.2 

174.3 

179.7 

168 . I' 

158.0 

157.3 

149.0 

142.6 

145.4 

138.3 

133.8 


40 

60 

80 

125.6 

128.3 

132.9 

130.7 

131.1 

133.6 

145.7 

139.5 

136.4 

152.2 

143.9 

137.8 

156.5 

146.6 

138.7 

160. 1 

148.2 

139.9 

149. 1 

142. 1 

137.4 

138.4 

135.5 

135. 1 

131.6 

132.3 

133.8 


Given Input: June 20, 1968, 12 UT; 400 Kn Altitude. 


Matrix Conputations : 

Absolute Density (xlO"^'»Cg/M^) 

• Mean 1 = O.Z%% , SD 1 - 

• Mean 2 - d.TZS" , SD 2 - 

Density Differences (%) 

High “ % 

Mean * /SB.ST %, SD » 22.0 \ 

Low « /Z^.^ % 

Range ■ 79.9 \ 

* 1 indicates reference aodel. 2 indicates 
■odel used as a percent of the reference 
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Degrees Longitude 


TABLE 8. (Continued) 


ORIQINAL pm IS 
OF POOR QUALITY 



J77 p fCese <? ) as 

F10.7 - J250 
F10.7B ■ zeo 
kf • O 


of J?7 0 (Case / 1 

F10.7 « /oo 
F10.7B - 

kf m O 


Degrees Latitude (♦N) 



-80 

-60 

-40 

-20 

0 

20 

40 

60 

80 

40 

614.7 

543.5 

482. 8 

431.9 

402.4 

386.2 

386.0 

397.0 

414.8 

80 

623 . 1 

568.5 

519.5 

475.6 

440.3 

4 ^ 6.9 

408.3 

408.0 

418.5 

120 

b 50.0 

655.4 

645.0 

610.2 

563 . 0 

515.5 

478.2 

449.3 

432.9 

160 

664. 6 

698.5 

710.6 

679.3 

622.0 

560.9 

507. 1 

467.4 

436.5 

200 

674.3 

720.7 

738.3 

713.9 

655. 1 

586 . 2 

524.0 

478.7 

443.7 

240 

680 . 1 

740.9 

779.3 

767.7 

705.6 

624.8 

548.8 

487.5 

444.3 

280 

658.2 

681.6 

688.9 

659.0 

603.3 

545.6 

494.0 

458.0 

433.8 

320 

635.5 

613 . 1 

587.0 

545.5 

500.0 

466.0 

443.8 

428.8 

424 . 1 

360 

626 . 1 

579.4 

533.3 

484.4 

447.3 

426 . 1 

414.4 

414.0 

421.2 


Given Input: June 20, 1968, 12 UT; 400 Kn Altitude. 


Matrix Coig)utations ; 

Absolute Density (xlO ^^Kg/M^) 

* Mean 1 = OJZO , SD 1 » 0 

* Mean 2 •O.fZS , SD 2 = 

Density Differences (B) 

High ■ 77^,3 % 

Mean = %, SD » U0.9 % 

Low > 396.0 % 

Range » 393-3 % 

* 1 indicates reference model. 2 indicates 
model used as a percent of the reference 
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Decrees Longitude (-»£) 


TABLES. (Continued) 


0«G»ML PME tt 
OF POOR (QUALITY 


J77 p (Cese 6 ) ns % of J77 o fCese Z 1 





F10.7 • iS‘0 

Flo. 7 

■ / oo 






F10.7B • /SO 

F10.7B 

• /oo 






Ap 

- /s 

Ap 

• /s 







Degrees Latitude (-i4l) 





-80 

-60 

-40 

-20 0 

20 

40 

60 

80 

40 

120.7 

123.5 

129.5 

126.8 120.2 

116.7 

113.8 

110.9 

107.5 

80 

120. U 

123.8 

132. 1 

133.5 128.0 

123.2 

119.4 

115.8 

110.5 

120 

122.7 

131.6 

150.3 

1 58 . r 1 52 . 8 

142.4 

133.8 

123.4 

113.0 

160 

124.0 

139.0 

162.6 

172.8 164.0 

153.5 

138.9 

123.6 

111.4 

200 

128.3 

150.4 

173.2 

179.4 170.5 

156.8 

139.3 

124. 1 

110.8 

240 

132.8 

161.1 

184.7 

188.7 179.3 

161.7 

139.4 

121.2 

109.4 

280 

131.4 

156.0 

173. 1 

171.9 161.8 

147.3 

1 2 6 . 8 

111.9 

106.7 

320 

128.8 

145.5 

155.3 

149.6 142.3 

131.4 

120.3 

1 10.4 

105.4 

360 

125.2 

134.8 

143.2 

138.8 130.1 

123.8 

117.5 

1 10. 1 

107.0 


Given Input: June 20, 1968, 12 UT; 400 Ka Altitude. 


Matrix Coagiutations : 

Absolute Density (xlO'^^Kg/M^) 

* Mean 1 ■ 0./32 , SD 1 ■ O.OSZ 

* Mean 2 •O.it? , SD 2 • /o/ 

Density Differences (%) 

High « % 

Mean ■ SD ■ % 

Low ■ /of.4 % 

Range ■ 93.3 \ 

* 1 indicates reference nodel. 2 indicates 
Bodel used as a percent of the reference 
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Degrees Longitude (♦E) 










TABLES. (Continued) 


•80 

40 i 3 1 . 7 
80 1 3 6 - ■ 4 
120 1 39.2 
160 142.1 
200 147.7 
240 I 5 ti .5 
280 1 43.2 
320 144.8 
360 1 41.6 


^»mwL moc IS 

Of POOR QUAU1Y 



J77 0 (Case /d ) as 

F10.7 » zse> 
F10.7B » -25'0 
hf « /S' 


% of J77 0 (Case 4 ) 

F10.7 • 

F10.7B ■ 
kp » ^ 5 ' 


Degrees Latitude («’N) 


-60 

-40 

-20 

0 

20 

40 

1 37 . 8 . 

139. 1 

134.5 

128.8 

125.5 

125.8 

139.0 

144.7 

142.6 

137.4 

132.7 

130.0 

150.0 

165,7 

168.8 

162.1 

153.9 

145.9 

157.4 

176.9 

181.1 

173.7 

161.6 

150.8 

1 69 . 1 

188.3 

190.4 

179.7 

166.8 

153.7 

178.7 

199.4 

200.0 

188.5 

173.4 

155.5 

168.8 

182.4 

178.8 

168.5 

1 56 . 3 

143.4 

157.6 

163.2 

157.6 

148.9 

141.6 

134.8 

148.9 

151.5 

144.7 

138.4 

134.3 

130.2 

Given 

Input: 

June 20. 

1968, 12 or 

; 400 Km Altitude 


60 

125.8 

129.5 

137.8 

140.3 

140.6 

139.4 

130.7 

126.4 

126.7 


80 

123.7 

125.8 

128.4 

128.9 

128.3 

126.5 

123.4 

121.8 

122.9 


Hatrix Coeputation*. ; 
Absolute Density (xlO"^^FVM^) 


* Mean I - d.3/7 , SD 1 

* Mean 2 ■ 0.773 , SD 2 


O./ot 

O.ZOS^ 


Density Differences (%) 

High • Zfio o S 

Mean ■ /49.0 %, SD » Zo.o \ 

Low » tZl.^ % 


Range ■ 75 2 % 

* 1 indicates reference model. 2 indicates 
model used as a percent of the reference 
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Degrees Longitude (♦£) 


,J V- 

I i 



«■ ! 



I 



A ' 


■ -.a 3 r 


TABLES. (Continued) 


ORKaNAL PAOe IS 
OF POOR QUALmr 


J77 0 fCese /O) as % of J77 o fCese Z ) 

F10.7 ■ 25m0 PIO.7 ■ /OO 

F10.7B ■ P10.7B - /OO 

■ /5* Ap • 




Degrees Latitude (♦N) 


-80 

-60 

-40 

-20 

0 

20 

40 

60 

10 

/ 

422 . 

431.6 

448.8 

431.8 

483.8 

388.6 

382.8 

376.2 

364.3 


423 . ^ 

434.3 

467.9 

466.5 

441.3 

419.3 

404.6 

395.3 

375.3 


432. r 

478.9 

565. 1 

595.3 

562.6 

515.3 

474.8 

431.2 

386.4 

if 

442. 3 

515.2 

627.3 

667 . 1 

622.6 

563.2 

499.2 

437. 1 

384.8 


465.4 

573.8 

687.5 

711.3 

656. 4 

585. 1 

507. 1 

439. 1 

381.3 


483. 1 

627.7 

752.3 

766.2 

705.9 

615.5 

511.6 

429.5 

374.4 


474.4 

588.2 

671.2 

658.8 

602.9 

533.6 

432.0 

388.8 

361.9 


462.5 

532.3 

571.9 

543.2 

503.2 

459. 1 

417. 1 

376.4 

355.7 


444.1 

484.3 

511.5 

484.3 

448.5 

424.3 

400.5 

376.2 

361.5 

, 




Given Input: June 20. 1968, 12 UT; 400 Ka Altitude. 


Matrix Conputations ; 

Absolute Density (xlo’^^Kg/M^) 

* Mean 1 •0J3S , SD 1 • 

* Mean 2 ■ 0,773 , SD 2 • o.ZegT 

Density Differences (%) 

High ■ 766.2 g 

Mean ■ 49t.% %, SD ■ /OZ.9\ 

Low - BBS . 7 % 

Range ■ -4io.y % 

* 1 indicates reference aodel. 2 indicates 
■odel used as a percent of the reference 
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Degrees Longitude ('•’£) 


TABLES. (Conttoued) 


QRKMNAL PAGE IS 
OF POOP QUALITY 



J77 0 tCese 7 ) u % of J77 o (Case 3 ) 





F10.7 « 

150 

F10.7 

• /oo 





F10.7B • 

fSe> 

F10.78 

m /OO 





Ap 

B 

ioo 

Ap 

m AOO 






Degrees 

Latitude (♦N) 




-80 

-60 

-40 

-20 

0 

20 

40 

60 

40 

7.8 

43.0 

98.4 

123.4 

121.1 

116.7 

105.8 

66.9 

80 

2.9 

29 . 1 

86 . 7 

125.4 

128.2 

123.0 

115.4 

83.9 

120 

.5 

25.5 

90.8 

145.0 

152.4 

143.0 

128.6 

91.6 

160 

3. 1 

33 . 1 

104.6 

161.5 

164.3 

151.9 

129.5 

83.2 

200 

11.7 

59.7 

135.0 

176.3 

169.7 

154.3 

120.5 

63.7 

240 

19.6 

85.2 

163 . 1 

188 . 9 

178.4 

152.8 

102.2 

41.6 

280 

22.6 

90.0 

158.3 

171.6 

161.6 

133.0 

80 . 1 

27.0 

320 

22.5 

84. 8 

141.0 

150 . 1 

141.3 

123 . 0 

81.7 

30. 5 

360 

17.3 

67. 9 

122.7 

138.2 

129.8 

121.1 

97 . 1 

48.0 


Given Input: June 20, 1968, 12 UT; 400 Ka Altitude, 


Matrix Coaputations : 

Absolute Density (xlO'^^Kg/M^) 

* Mean 1 ■ , SD 1 ■ O.Sni 

* Mean 2 */.00% , SD 2 - 


Density Differences (%) 

High - I 

Mean ■ %, SD 

Low ■ ^.5" % 


SAM \ 


R«ng® ■ /ff.4' 

* 1 indicates reference aodel. 2 indicates 
■odel used as a percent of the reference 


80 

28.3 

34.7 

36.8 

32.3 

25.7 

18.9 

14.2 

16.2 

22.8 
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Degrees Longitude (■»£) 










ORKPlAi; PAM M 

TABLE 8. (Continued) ^ QUALflY 




T 

J77 0 (Case // 1 

1 as % of J77 0 (Case 7 1 






F10.7 ■ 25’0 


P10.7 

> /SO 






P10.7B - zsre 

P10.7B 

m /SO 






Ap 

. ^OO 

Ap 

■ 4co 







Degrees Latitude l 

(♦•) 





-80 

-60 

1 

O 

0 

1 

0 

20 

40 

60 

80 

40 

j ! 4. 4 

53.9 

114.9 

131.9 

127.4 

124.4 

119.8 

79.4 

39.8 

80 

19.1 

45 . 1 

104.0 

137.0 

136.7 

132.1 

129.6 

96.5 

46.6 

120 

17. 8 

41.8 

109.3 

160.9 

162.4 

153.3 

143.6 

106.6 

49.0 

160 

20 . 1 

51.5 

123.5 

173.9 

173.0 

161.4 

147.0 

97.7 

44.5 

200 

28 . 4 

79.6 

155.3 

187.7 

180.5 

165 . 1 

139.5 

77. 1 

37.6 

240 

37.2 

106.1 

180.4 

198.6 

189.2 

168.7 

122.0 

54.8 

30.8 

280 

40.0 

109.6 

171.8 

179.3 

163 . 1 

148.4 

96.7 

39.7 

26.6 

320 

3 9 . M 

103.5 

153.0 

157.2 

149.5 

136.9 

97.0 

43.3 

27.8 

360 

32.7 

85.4 

135.8 

143.6 

139 . 1 

131.6 

112.6 

59.5 

33.6 


Given Input: June 20, 1968, 12 UT; 400 r* Altitude. 


Matrix Conputations : 

Absolute Density (xlO’^^Kg/M^) 

* Mean 1 • />oct , SD 1 « 

* Mean 2 -/-fzr , SD 2 - 

Density Differences (%) 

High - % 

Mean - /cg-.e %, SD - 53.3 % 

Low ■ /?.? % 

“ /dd.f' 

* 1 indicates reference aodel. 2 indicates 
■odel used a;: a percent of the reference 
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Degrees Longitude (-»E) 


TABL'iS. (ContinuMl) 


ORiaiNAL Ml m 
OF POOR QUAUTY 



J77 fl fCie // ) U I •£ J77 p CCMt3 } 


F10.7 ■ 250 
Pi0.7i - ZSO 
Ap ■ -4oo 


PIO.7 - 'OO 
F10.7i ■ 

Ap a <400 


Degrees 



-80 

-60 

-40 

-20 

40 

34 . 1 

127.3 

326.2 

418.0 

80 

22.5 

87 . 4 

280.8 

434.2 

120 

18.3 

77 . 7 

299 . ? 

539 . 1 

160 

23.8 

101.6 

357. 1 

616.2 

200 

43.4 

186.8 

500.0 

694.9 

240 

64.3 

281.6 

637.9 

762.7 

280 

71.7 

298.3 

602.0 

658.5 

320 

70.3 

275.9 

509.5 

543.5 

360 

55.6 

211.3 

425.2 

480.2 


Latitude (♦N) 


0 

20 

40 

60 

402.8 

336.4 

352.4 

199.5 

440 . 1 

417.5 

394.7 

261.4 

562.4 

515.4 

456.8 

296 . P 

621.6 

558.5 

466.8 

262.2 

656.4 

574.2 

428.2 

189.9 

705.3 

579.2 

348.9 

119.2 

601 . C 

478.7 

254.2 

77,4 

502.0 

428.4 

258.0 

87.0 

449.4 

412. 1 

319 . 1 

136.2 


Given Input: June 20, 1968, 12 UT; 400 Ka Altitude. 


Matrix Coaputations: 

Absolute Density (xlO"^'lCg/M*) 

* Mean 1 • 0.463 , SD 1 - 0,57/ 

* Mean 2 ■ / »2t , SO 2 • 0.446 

Density Differences (%) 

High • ?»2.7% 

Mean • SZ 0.9 %, a ) » 7 ' 9.9 % 

Low ■ /8.3 \ 

Range ■ ?44.4 % 

* 1 indicates reference aodel. 2 indicates 
aodel used as a percent of the reference 


80 

79.3 

97.5 
103. e 

91. 1 

73.0 

55.6 

44.5 

48.5 

63.0 
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Degrees Longitude (♦£) 


TABLES. (Cmtimiod) 


OnOMM. PM* M 
OF POOR QUAUTV 






J77 0 fC— e y 1 as 

P10.7 - ZOO 
F10.7B - /SO 
Ap • /S 


Of J77 0 fCese 4 1 

MO. 7 ■ /SIO 
MO 7B ■ fOO 

Ap ■ 


-SO 

-60 

-40 

79.8 

81.7 

83.9 

79.6 

31 . j 

85.4 

81.2 

87.0 

96.8 

82.6 

98.8 

183.1 

85.8 

97.6 

188.5 

88.2 

183.5 

115.7 

86.5 

188.0 

108.8 

85.6 

93.7 

98.0 

83 . t 

38.2 

91.3 


Degrees Latitude (♦N) 


-20 

0 

20 

81.5 

78 . 1 

76.3 

85.7 

82.3 

79.6 

98.9 

95.5 

90.9 

186.8 

102.2 

96.6 

118.4 

105.6 

98.9 

116.8 

111.0 

182.8 

107.8 

i 81.6 

93.8 

#• ^ 

98.8 

85 . 1 

88.2 

83.8 

88.6 


40 

60 

SO 

75.5 

74.8 

73.4 

73.8 

76.9 

74.8 

36.4 

88.8 

75.6 

89.4 

82.3 

75.9 

90.7 

81.8 

75.6 

98.6 

81.8 

74.6 

84.3 

76.4 

72.7 

79.5 

74.7 

72.5 

77.8 

74.9 

72.6 


Given Input: June 20, 1968. 12 OT; 400 Ka Altitude. 


Matrix Coroutations ; 

Absolute Density (xlO'^^Kg/M^) 

• Mean 1 ■ 0.%-il , SO 1 » O.O'n 

* Mean 2 ■ oAl.% , SO 2 • 0- 'Z? 

Density Differences (%) 

High ■ Hh.% % 

Mean • ff./ %. SO • tf S \ 

Low ■ ya.S % 

Range • ^4-. a % 

* I indicates reference aodel. 2 indicates 
■odel used as a percent of the reference 
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TABLES. (Omtinued) 


OnOMM. MM m 

or POM QUALITY 



J77 0 (C— as % of J77 0 fCo.soY 1 

F10.7 - 300 PI0.7 ■ 2.00 

F10.7B ■ i-fO F10.7I - '5"0 

Ap ■ /5" Ap ■ /5" 


Degroos Latitude («H) 


♦ 

W 

I 

J 


& 



-80 

-60 

-40 

-20 

0 

20 

40 

60 

40 

184.3 

104.3 

104.7 

101.2 

96.3 

95.2 

94.5 

98.1 

80 

184.3 

105.5 

108.6 

105.7 

101.8 

100. 0 

98.4 

98.9 

120 

106.7 

113.0 

123. 1 

124.7 

119.8 

114. 1 

110.0 

104.8 

160 

108.3 

118.2 

130.2 

133. 1 

127.8 

120.4 

113.6 

106.7 

200 

111.8 

126. 1 

138.2 

139. 1 

131.6 

123.7 

115.2. 

107.3 

240 

114.0 

132.3 

145. 1 

145.3 

138.3 

128.3 

117.3 

108.4 

280 

112.2 

125.9 

134.2 

131.4 

124.9 

116.8 

109.0 

100.2 

320 

110.2 

118. 1 

121.3 

117. 1 

111.7 

107.7 

103.0 

97.0 

360 

107.7 

112.3 

112.7 

108.3 

104.4 

100.3 

98.5 

96.9 


Given Input: June 20, 1968, 12 OT; 400 Kb Altitude. 


Matrix Cowputations : 

Absolute Penalty (xlO”*'lCf/M*) 

* Mean 1 ■ 0.4lT , SD 1 - 0. /X,9 

* Mean 2 ■ a.f94 , SO 2 ■ 

Density Differences (%) 

High • /4y.5\ 

Mean ■ t/1.9 %, SD ■ /3.d* % 

Low ■ 9t..7 % 

Range ■ SZ-<t % 

* 1 Indicates reference oodel. 2 Indicates 
■odel used as a percent of the reference 


80 

94.1 

95.8 

98.8 
98.8 

98.0 

97.0 
94.3 

92.7 

93.7 
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TABLES. (ConoliMtod) 


or POOR QUMJrY 


^ ? r 4 ' ! ' ■ ' ■ > f • vi 


X J77 0 (C— /-g) i>t % Of J77 0 (CW 






F10.7 ■ 300 


PiO.7 - 

tSO 







riii 

1.78 ■ 25^0 


P10.7B • 

/OO 







AP 

. /5* 


Ap 

fS^ 








Degrees Latitude (eN) 






-80 

-60 

-40 

-20 

0 

20 

40 

60 

80 

ttJ 

♦ 

40 

2 1. 8 . <1 

272.3 

276. 3 

265.1 

249.7 

24^.3 

241.4 

242.7 

236.5 


80 

L=:67. 9 

272.7 

286. 7 

282. 1 

267.8 

259. 2 

253. 1 

251.8 

242.2 

1 

120 

274.6 

298. 1 

337.3 

346.9 

329.7 

308.7 

291.5 

270.2 

^48. 8 


160 

280.2 

316.3 

367.7 

382.2 

360.7 

333.3 

304.6 

276.6 

249.3 


200 

291 . 9 

346 . 8 

396.6 

403.0 

376.3 

345.0 

313.4 

276.8 

247. 7 

j 

240 

302.6 

373.7 

428.7 

431.9 

402.9 

361.2 

314. 1 

273.6 

244.9 


280 

295.7 

351 . 8 

389. 1 

380.8 

353.5 

320.2 

285.3 

253. 1 

235.5 


320 

290.2 

322.4 

338.2 

324.5 

302.2 

284.3 

264.3 

244. 1 

232.3 

1 

360 

281.4 

299. S 

307.0 

292.2 

275.7 

261.8 

252.9 

244.5 

234.4 




Givon Input: June 20, 1968, 12 UT; 400 Kb Altltudo. 


Matrix CoHPuf tioni : 

Absolute Density (xlO'^^Kf/M*) 

* Mean 1 - ^28/ $0 1 - 0.07T 

* Mean 2 • 0. f94 - , SO 2 • 0,zZ9 

Density Differences (%) 

High • 43/>9 \ 

Mean ■ 3d0.0 %, SO ■ SO-S" % 

Low ■ ,2?2,3' 

Range ■ /7f6 ' 

* 1 indicates reference Bodel. 2 indic‘\tea 
■odel used as a percent of the reference 
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OtHQilM. MCH » 

OF POOR QUAury 

Fiiu^, 9'[^i4iintii^perc«)i density diffwences few the 12 cases, between the J71 and the 
standaid J70. Ucewise, Table 10 gives density percentages of the J77 with respect to the J70 for the 
same 12 cases. A discu^on of the results givm in Tables 6 through 10 will be presented in the next 
section. 

TABLE 9. PERCENT DEVUTION OF JAGCHIA 1971 DENSITY AS A FUNCTION 
OF CORRESPONDING JACCHIA 1970 DENSITY 



CASE: 1 


as % of J70 0 fCase / ) 

FIO.7 • /OO 
F10.7B - /OO 
Ap • O 


Degrees Latitude (‘*^N) 


lU 


-80 

-60 

-40 

-20 

♦ 

40 

13.8 

10. 1 

6.4 

2.3 


80 

14.3 

11.0 

7.0 

3.7 

•3 

120 

15.0 

12.8 

9.6 

7. 1 


160 

13.8 

14.5 

11.9 

10.4 

RR 

200 

14. i 

15.0 

13.0 

12.0 

a 

240 

14. 1 

15. 1 

12.9 

12.0 

«A 

280 

14.0 

14.4 

11.7 

10.3 


320 

14.8 

12.4 

8.9 

6.6 

& 

& 

360 

14. 1 

10. S 

7.0 

3.2 


0 

20 

40 

60 

80 

0.0 

-1.4 

- . 5 

1.1 

4.6 

2.0 

1.9 

2.4 

3 . 2 

4 . 8 

6.2 

6 . 7 

7.0 

7 . 3 

6.8 

9.9 

12.6 

12.6 

11.0 

S . 1 

13.5 

15.6 

15.2 

13.0 

9.2 

13.8 

15.5 

15. 3 

12.2 

9 . 2 

9.6 

12.4 

12.4 

10.9 

8. 1 

4.6 

5. 1 

5.6 

6. 1 

6 . 6 

.6 

0. 0 

.5 

1.7 

4.7 


Given Input: June 20, 1968, 12 UT; 400 Kb Altitude. 




Matrix Conputations ; 

Absolute Density (xlo”'^Kg/M^) 

* Mean 1 - 0-/04 , SD 1 « 0.044 

* Mean 2 - O.lll , SO 2 » Q.OA-t 

Density Differences (%) 


High 

• /5.6 % 

Mean 

■ 9.0 %, SD ■ 

Low 

- -/.4 % 

Range 

• /7.0 % 


* 1 indicates reference model. 2 indicates 
Bodel used as a percent of the reference 




Degrees Longitude C'^E) 


- jr.ur'^c 

"C*V'4 

TABLE 9. (Continued) 


ORIQINAL PAQI It 
OF POOR QUALITY 


CASE:2 

J71 0 (Ce$ 0 MS ) as % of J70 o (Case JZ ) 


P10.7 • /OO 
P10.7B • /OO 


P10.7 

P10.7B 


/ao 

/OO 





Ap 

■ 75 

AP 

- /5 







Degrees Latitude (♦N) 





-80 

-60 

-40 

o 

0 

1 

20 

40 

60 

80 

40 

y.r 

6.7 

3.2 

.8 

- 2.3 

- 2.0 

0 . 0 

2 . 1 

80 

10. 1 

7.5 

4.8 

1.9 *4 

0 . 0 

.4 

1 . 6 

3 . 1 

120 

10 . 1 

8.4 

6.5 

4.7 4.3 

4.0 

4.3 

4.5 

4.2 

160 

10.7 

9.9 

7.4 

7.3 7.9 

8.8 

8.4 

7 . 1 

5.0 

200 

10.9 

10.7 

8.9 

8.0 9-6 

11.1 

10.2 

8.9 

5.6 

240 

10.9 

10.7 

9.3 

8.3 9.3 

10 . 2 

11.0 

8.9 

5.6 

280 

10.7 

9.9 

7.3 

6.3 6.9 

8.7 

9.0 

7 . 1 

5.5 

320 

10.7 

8.7 

6.0 

3.6 2-8 

2.6 

3.4 

3 . 8 

3.7 

360 

9.9 

7.0 

3.9 

.8 -.7 

- 1.4 

•> 

“ a f 

.4 

2.6 


Given Input: June 20, I960, 12 UT; 400 Kn Altitude. 


Matrix CoaputatiOTs ; 

Absolute Density (xlO"^^Kg/M^) 

* Mean 1 ■ OJlZ , SO 1 • 0.05<} 

* Mean 2 ■ OJ80 . SO 2 • 0.05S 

Density Differences (%) 

High « //• / % 

Mean - S.<! %, SD - 3.8 % 

how • -.2,3 % 

Range » /3.-^ % 

* 1 indicates reference nodel. 2 indicates 
■odel used as a percent of the reference 
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Degrees Longitude (♦£) 




^ 1 -'Aiijr.J!>4»' 


TABLE 9. (Continued) 


ORiCHNAL PAGE IS 
OF POOR QUALITY 


-BO 

.3 
. 3 
.4 
.4 
. 6 
. 6 
. 6 
.3 
• 3 


CASE:3 

J71 p fCnse 3 ) as % of J70 o (Case 3 ) 



P10.7 - 

too 

P10.7 

. too 




F10.7B > 

too 

P10.7B 

> too 




Ap 

400 

Ap 

• 4-00 




Degrees Latitude (♦N) 




-60 

-40 -20 

0 

20 

40 

60 

BO 

-.8 

-1.9 -3.1 

-3.8 

-4.5 

-4.4 

-3.4 

-2.3 

~ . 7 

-l.b -2.7 

-3.2 

-3.5 

-3.2 


-2.0 

1 

-1.1 -1.9 

-2. 1 

-1.9 

-1 . 7 

-l.b 

-1.6 

. 2 

— • & — 1 . li" 

• *.* 

- . 3 

-. 1 

- . 5 

-1.3 

•> 

a 

- . 5 - . 8 

"" e dl 

.5 

. 4 

-. 1 

-1.2 

.2 

-.5 -.8 

e 

. 5 

. 6 

-. 1 

-1.2 


— • b - 1 . 

-. 9 

-.4 

- . 3 

-.5 

-1.3 

-.3 

-1.2 -2.1 

-2.4 

— 2.3 

-2. 1 

-1.9 

-1.7 

- . 6 

-1.9 -2.9 

-3. 7 

-3.9 

-3.7 

-3. 1 

-2.2 

Given Input: June 20 

. 196B» 12 

UT; 400 Kn Altitude. 




Matrix Conputations ; 

Absolute Density (xl0"^^Kg/M*) 

• Mean 1 ■ 0.76^ , SD 1 - (7. ft S’ 

* Mean 2 ■0.758 » S) 2 ■ O.tOS 
Density Differences (%) 

High n 0.(> \ 

f.l %, SD ■ f.7 \ 


Mean 

Low 


■ -4.S % 

■ S.f % 


Range 

* 1 indicates reference eodel. 2 indicates 
aodel used as a percent of the reference 
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m 




. - 


1 


TABLE 9. ^Continued) 


OfttQMAL PAGE 19 


CASE: 4 


J71 p (Cas« 4 ) as % of J70 p (Case 4 ) 


P10.7 - 

ISO 

P10.7 - 

ISO 

P10.7B - 

lOO 

P10.7B - 

too 

Ap 

IS- 

Ap 

IS 


Degrees Latitude (♦N) 




-80 

-60 

-40 

-20 

0 

20 

40 

60 

80 

Ui 

♦ 

w 

40 

- 5.8 

- 7.5 

- 9.6 

- U .7 

- 12.7 

- 13.3 

- 13 . 1 

- 11.9 

- 10.3 

p 

80 

- 6.0 

- 7.2 

- 9.5 

- 10.8 

- 12.0 

- 12.2 

- 11.8 

- 10.9 

- 9.7 


120 

- 5.5 

-6 . 8 

- 8.6 

- 10.0 

- 10 . 1 

- 9.8 

- 9.2 

- 9.0 

- 9 . 1 

•H 

160 

- 5.3 

- 6.3 

- 7.6 

- 9.0 

- 8.2 

- 7 . 1 

"* fo a O 

- 7.2 

- 8.4 

Qt 

B 

200 

- 5.4 

- 6 . 1 

- 7.7 

- 8.4 

- 7.0 

- 5.9 

- 5.6 

- 6. 5 

- 8.2 

a 

240 

- 5.4 

- 6 . 1 

- 7.7 

- 8.4 

- 7.6 

- 5.9 

- 5.6 

- 6.2 

- 8.2 

10 

280 


-6 . 3 

- 8.0 

- 8.9 

- 8 . 1 

- 7.4 

- 7.0 

- 7.2 

- 8.6 


320 

- 5.4 

- 6.9 

- 8.8 

- 10.2 

- 10.5 

- 10.5 

- 10 . 1 

- 9.4 

- 9.2 


360 

- 5.9 

- 7.5 

- 9.3 

- 11.3 

- 12.4 

- 12.8 

- 12.6 

- 11.4 

- 10.2 


Given Input: June 20. 1968, 12 UT; 400 Ka Altitude. 


Matrix Coigutations : 

Absolute Density {xlO~^^Kg/M^) 

* Mean 1 - , SO 1 ■ a.096 

* Mean 2 ■ 0.255' , SO 2 » 0-07Z. 

Density Differences (%) 

High ■ -S.'J % 

Mean > -e.C, %. SD - Z.Z \ 

Low ■ -13.3 % 

Range ■ 8.0 % 

* 1 indicates reference aodel. 2 indicates 
Model used as a percent of the reference 
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rnFT 



Degrees Longitude (♦£) 


TABLE 9. (Continued) 


ORKMiAL PAGE IS 
OF POOR QUALITY 


Cl 'A -r •• 

V ' V’, ! ■ '. 


CASE: 5 

J7l 0 (Cf 5 ) as % of J70 0 (Case 5 ) 
F10.7 ■ 150 P10.7 ■ '50 

P10.7B • '50 P10.7B > '50 

^ ■ 0 ^ - O 


Degrees Latitude (♦N) 


-80 

-60 

-40 

-20 

0 

20 

40 

60 

80 

14.6 

10.5 

6.5 

3.2 

_.9 

.2 

. 7 

2.4 

5.2 

14.7 

11.5 

8.4 

5.2 

a O 

2.6 

3 . 1 

4.3 

6.0 

15.3 

13.6 

10.8 

8.7 

7.7 

7.9 

8.0 

7.8 

7.7 

15.7 

15.6 

14.2 

12.0 

12.7 

13.7 

13.3 

11.2 

8.5 

16 . 7 

16.6 

14.5 

14.7 

15.5 

15.9 

15.5 

12.9 

9.6 

16.7 

16.0 

14.5 

14.0 

15.6 

16.6 

16 . 1 

12.9 

9.4 

16 . £ 

15.4 

13.4 

11.9 

12.5 

13.5 

13.2 

11.2 

8.5 

15.0 

12.8 

10.4 

7.5 

6.5 

6.4 

6.8 

6.8 

6.9 

14.3 

11. 1 

7.3 

4.1 

2.0 

1.4 

1.6 

3.2 

5.6 


Given Input: June 20, 1968, 12 UT; 400 Kb Altitude. 


Matrix CoBPutations ; 

Absolute Density (xlo"^^Kg/M^) 

• Mean 1 ■ O.ZQ,Z ^ SD 1 » d.Mf 

• Mean 2 > 0.Z94 , SD 2 - 0,08b 

Density Differences (%) 

High ■ '<>-7 % 

Mean - 10. 1 %. SD ■ % 

Low • 0-2. % 

Range - IG.5 % 

* 1 indicates reference aodel. 2 indicates 
Bodel used as a percent of the reference 


97 


E* f 


Degrees Longitude (♦£) 






TABLE 9. (Continued) 


OMQMM. MQC K 
OF FOOK OUAUTY 


CASE:6 


J7I 0 (Case 6 ) es % of J70 e (Case 4 ) 




F10.7 • 

150 

PiO.7 

. ISO 





P10.7B - 

ISO 

P10.7B 

. 150 





Ap 

• 

15 

Ap 

m IS 






Degrees 

Latitude ('•M) 




>80 

-60 

-40 

-20 

0 

20 

40 

60 

80 

18. £ 

7.5 

4.3 

1.7 

0.0 

-.8 

-.5 

1.1 

3.5 

10.6 

8.3 

5.5 

3. 1 

1.6 

1.4 

1 . 6 

2.6 

4.0 

11.3 

10.2 

7.7 

6.0 

5.4 

5.3 

5.8 

5.7 

5.2 

11.9 

11.3 

9.6 

8.7 

9. 1 

9.9 

9.4 

3.2 

5.9 

12. 1 

12.0 

10.5 

9.7 

11.3 

12.0 

11.4 

9.6 

6.3 

12. 1 

12.0 

10.6 

9.8 

10.8 

12.4 

11.8 

9.3 

6.5 

11.9 

11.3 

9.5 

8.6 

9.0 

9.8 

9.7 

8. 1 

6. 1 

11.5 

9.7 

7.2 

5.0 

4. 1 

4. 1 

4. 4 

4.5 

4.9 

10.4 

8. 1 

4.8 

2.2 

.6 

0.0 

.4 

1.7 

3.7 


CSiven Input: June 20, 1968, 12 UT; 400 Ka Altitude. 


Matrix Conputetions ; 

Absolute Density (xlo”^^ICg/M^) 

* Mean 1 - 0.36<| , SD 1 - 0.107 

* Mean 2 , SO 2 - O.lOO 

Density Differences (%) 

Hi^ ■ iZA % 

Mean ■ 7.1 %, SD ■ 3.8 % 

l<ow ■ - 0.8 ' 

Range - 13.2 % 

* 1 indicates refermce aodel. 2 indicates 
Model used as a percent of the reference 
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ORKXNAL page It 

OF PO<» QUALITY 


TABLE 9. (Contiiiued) 

CASE: 7 

J71 0 (Cas« 7 1 as % of J70 p (Case 7 ) 





P10.7 - /sro 

PIO.7 

. /SO 






F10.7B - /50 

P10.7B 

• /SO 







■ 4 oo 

Ap 

• 400 







Degrees Latitude (♦N) 





-80 

-60 

-40 

o 

o 

20 

40 

60 

80 

40 

1.9 

.9 

0.0 

- 1.5 - 1.4 

- 2 . 1 

- 2 . 1 

- 1.5 

-.8 

80 

2.0 

.9 

.9 

-.8 - 1.6 

- 1.5 

- 1.5 

- 1.5 

-.8 

120 

1.9 

1 . 3 

1 . 0 

-.9 -.9 

0.0 

0.0 

0.0 

0.0 

160 

2.2 

1.8 

1.0 

.6 .8 

1.3 

1.9 

.9 

0.0 

200 

2.2 

2.0 

1.2 

1.0 1.5 

2 . 1 

2.3 

.9 

. 8 

240 

2.2 

2.0 

1.2 

1.0 1.5 

2 . 1 

2.4 

1.9 

0.0 

280 

2.2 

1.7 

• 1.1 

.5 .8 

1.3 

1 . 0 

.9 

. 8 

S20 

2. 1 

1.0 

0.0 

0.0 -.9 

-.9 

’"at* 

0.0 

0.0 

360 

1.9 

1.8 

-.8 

- 1.6 - 1.5 

- 2.2 

“ c * . 2 

- 1.5 

-.8 



Given Input: June 20, 1968, 12 

UT; 400 Ka Altitude. 




Matrix Cwroutations : 

Absolute Density (xlO 

* Mean 1 ■ /• ^<»3 , SO 1 ■ O. /5'8 

* Mean 2 ■ /./06 , SO 2 ■ 0.f4S 

Density Differences (%) 

High ■ % 

Mean • 0.4- %, SD - I.B % 

Low • -Z-Z. % 

Range » 4.(o % 

* 1 indicates reference aodel. 2 indicates 
■odel used as a percent of the reference 
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Degrees Longitude (♦£) 


ORKMNAL PAOK IS 

TABLE 9. (Continued) ^ QUALITY 

CASE: 8 


J71 0 (Case % ) as % of J70 o (Case T ) 




P10.7 - ^OO 

F10.7 - 

ZOO 





F10.7B - 150 

Flo. 78 - 

ISO 





Ap 

■ 15 

Ap 

/ S ' 






Degrees Latitude (‘•'N) 





-80 

-60 

-40 

-20 0 

20 

40 

60 

80 

“ 1 • 

•mf • ‘m* 

- 5.3 

- 7.3 - 8.4 

- 9.0 

- 8.8 

- 7.7 

- 6 . 1 

- 1.1 

- 2.8 

- 5.0 

- 6.6 - 7.6 

- 7.8 

-7 •=; 

law 

-6 . 7 

- 5 . 7 


- 1.'3 

- 3.8 

- 5.3 - 5.4 

_ er o 

• J a V 

- 4.8 

- 4.7 

- 4.8 

-.7 

- 1.3 

- 2.7 

- 3.5 - 3.1 

- 2.4 

- 2.2 

- 2.9 

- 4.4 

-.5 

- 1 . 1 

- 2 . 1 

- 3.0 - 1.8 

-.8 

a 1 

- 2.2 

- 4 . 1 

- . 5 

-.8 

- 2.4 

- 2.7 - 1.8 

-.8 

-.7 

- 2.0 

- 4.0 

^ "7 

• » 

— 1 . 

- 2.7 

- 3.7 - 3.1 

- 2.4 

- 2.2 

- 3 . 1 

- 4.4 

- 1.2 

- 2.2 

- 4.0 

- 5.4 - 6.0 

- 5.9 

- 5.7 

- 5.3 

- 5.1 

- 1.3 

- 3.0 

- 5.3 

- 7.0 - 8.2 

- 8.6 

- 8.2 

- 7.3 

- 6.0 


Given Input: June 20, 1968, 12 UT; 400 Xa Altitude. 


Matrix Coaputations : 

Absolute Density (xlO”^^Kg/M^) 

* Mean 1 « 0.521 , SD 1 - 0.137 

* Mean 2 - 0.4^B , SD 2 « O.IR 

Density Differences (%) 

High - % 

Mean - -3,9 %, SD - Z.A- % 

Low “ -9.0 % 

Range « 8. 5* % 

* 1 indicates reference aodel. 2 indicates 
aodel used as a percent of the reference 
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Degrees Umgitude (■»£) 


TABLE 9. (Continued) 


3 ": ■ 

ai!6MA.-ww « ' 

Of POOR QUALITY 

CASE: 9 

J71 0 fCese 9 ) as % of J70 o (Cese 9 ) 

F10.7 - -iffO P10.7 - ZSO 

P10.7B - ZSO P10.7B > ZSO 

Ap • O Ap ■ 0 


Degrees Latitude (♦N) 


-80 

-60 

-40 

-20 

0 

20 

40 

60 

80 

11.6 

8.8 

5.7 

3.7 

1.7 

. 8 

1.7 

2.7 

5.0 

12.0 

8.7 

7. 1 

4.8 

4.8 

2. 9 

J . 6 

4.9 

5.8 

12.7 

11.3 

9.3 

7.6 

7.8 

6. 9 

7.0 

6.9 

6.4 

13.2 

13.8 

11.7 

18.6 

11.8 

11.4 

11.0 

9.5 

7.4 

13.4 

13.7 

12.7 

12.2 

13. 1 

13.8 

12.9 

10.5 

7.7 

13.5 

13.7 

12.9 

12.3 

13. 1 

13.8 

12.9 

18.5 

7.7 

13.2 

12.9 

11.6 

18.6 

10.9 

11.1 

16.8 

9.3 

7.2 

12.5 

11.8 

8.7 

6.8 

5.9 

5.7 

6.0 

6. 1 

6.7 

11.8 

9.3 

6 . 3 

3.9 

1.8 

1.7 

2.6 

2.8 

5.8 


Given II^>ut: June 20, 1968, 12 UT; 400 Ka Altitude. 


Matrix Conawtations : 

Absolute Density (xlO”^^Kg/M*) 

• Mean 1 • 0.r?O , SD 1 ■ O.IR9 

* Mean 2 > O-BS/ , SD 2 - O.ieS* 

Density Differences (%) 

High - '3-8 % 

Mean ■ 8.7 %, SO ■ 3.6 % 

Low > 0.8 t 

Range ■ /3.0 % 

* 1 indicates refermtce aodel. 2 indicates 
aodel used as a percent of the reference 
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Degrees Longitude (-»£) 



5 - 


i 




f*t r« -•’- 




TABLE 9. (Continued) 




CASB.IO 


J71 0 fCese/d ) es 

PiO.7 « ^S'O 
P10.7B • asro 
Ap • /$■ 


of J70 0 fCese/d) 

P10.7 - 
P10.7B • :^50 
Ap • IS 



-80 

-60 

-40 

Degrees 

-20 

Latitude («'N) 

0 20 

40 

60 

80 

40 

9.4 

7.3 

4.4 

2.4 

1.5 

. 7 

1.4 

2.3 

4.2 

80 

9.6 

7.8 

5.9 

3.6 

2.5 

2.4 

2.4 

3.3 

4.3 

120 

10 . 1 

9.0 

7.4 

6.0 

5.5 

5.7 

5.9 

4.7 

4.5 

160 

10.5 

10.3 

9.3 

8.3 

8.6 

9.0 

8.7 

7.7 

5.6 

200 

10.0 

10.8 

9.9 

9.4 

10.3 

10.9 

10.3 

8.5 

6.7 

240 

10.8 

10.8 

10.0 

9.6 

10.3 

10.8 

10.3 

8.6 

6.7 

280 

10.5 

10.3 

9 . 1 

8.2 

8.5 

9.0 

8.6 

7.3 

5.6 

320 

10.0 

8.8 

6.9 

5.2 

4.3 

4.8 

4.6 

5.5 

5.4 

360 

9.5 

7.8 

4.6 

3.3 

2.3 

1.5 

1.5 

3.2 

3.4 


Given Input: June 20. 1968. 12 UT; 400 Ka Altitude. 


Matrix Coaputetions i 

Absolute Density (xlO”^^Kg/M*) 

* Mean 1 - 0.95S . SD 1 - 0-Z/O 

* Mean t • /.Otz , SD 2 - <3. /9S 

Density Differences (%) 

High - /0.9 % 

Mean - 6-9 %. SD • ?.0 % 

Low - <5.7 % 

Range • to.Z % 

* 1 indicates reference nodal. 2 indicates 
nodel used as a percent of the reference 


Cl.' CO in -x> h 



Degrees Longitude (■»£) 




TABLE 9. (Continued) 


ORK3INAL PW* * 
OF POOR QOALrTY 


CASB:11 

J71 0 fCese // ) as % of J70 o fCese // ) 





P10.7 ■ 2Se> 


P10.7 • 

ZSO 






F10.7B ■ ^SO 


P10.7B - 

zso 






AP 

■ 400 


Ap 

4oo 







Degrees Latitude (♦N) 





.80 

-60 

-40 

-20 

0 

20 

40 

60 

80 

40 

4.6 

4.3 

6.9 

2.8 

2.2 

2.2 

2.2 

2.7 

3.4 

80 

4.7 

3.9 

3.7 

6.5 

2.4 

2.4 

2.3 

2.9 

6.8 

120 

3 . 6 

4.8 

3.5 

2.8 

2.8 

3.2 

3.7 

3.6 

7.5 

160 

4.9 

4.4 

3.8 

3.2 

3. 1 

4.2 

4.0 

4.4 

4. 1 

200 

4.9 

4.5 

4.8 

3.3 

4.0 

5. 1 

4.8 

4.5 

3.6 

240 

4.9 

4.5 

4.0 

4.0 

4.0 

5. 1 

4.8 

4.5 

3.6 

280 

4.9 

4.4 

3.8 

3.2 

3.8 

4.2 

4.6 

4.3 

4. 1 

320 

4.8 

4. 1 

3.4 

3.3 

2.7 

2.6 

3.6 

7.0 

7.0 

360 

5.2 

4.3 

3.6 

2.9 

2.3 

2.3 

2.3 

2.8 

2.9 


Given Input: June 20, 1968, 12 UT; 400 Kn Altitude. 


Matrix Cowmtetions : 

Absolute Density (xlO* 

* Mean 1 • /-^24- , SO 1 • 

* Mean 2 - . SD 2 - 0.ZZ9 

Density Differences (%) 

High ■ 7.F \ 

Mean - 4.0 %, SD - AZ % 

Low ■ Z.Z % 

Range • 5~. 3 % 

* 1 indicates reference nodel. 2 indicates 
■odel used as a percmt of the reference 
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Degrees Longitude (♦£) 




TABLE 9. (Concluded) ORIOMM. * 

OF POOR QI -M-ITY 


CASE: 12 

J71 0 fCese fZ"i as % of J70 o fCsse fZ'i 

P10.7 * 300 P10.7 • 300 

PIO.71 ■ 250 P10.7I - 25C 

Ap - 15* Ap • 15 


Degrees Latitude (♦N) 


-80 

-60 

-40 

-20 

0 

20 

40 

60 

80 

2*8 

.8 

*.7 

-2.6 

-3.1 

-3.6 

-3. 1 

-2.6 

-1.4 

2.9 

.9 

0.0 

-2.2 

-2.8 

-2. 7 

-2.0 

-2. 1 

-1.4 

2.9 

2.1 

0.0 

-.9 

-.9 

0.0 

-.8 

-.8 

-.8 

3. 1 

2.7 

1.6 

.9 

1.3 

1.9 

1.9 

1.7 

0.0 

3.2 

3.0 

2.2 

1.7 

2.4 

3.0 

2.5 

1.8 

0.0 

3.2 

3.0 

2.2 

1.8 

2.4 

3. 1 

2.7 

2.7 

0.0 

3.0 

2.6 

1.6 

.8 

1.2 

1.7 

1.9 

.9 

0.0 

3.0 

1.9 

0.0 

-.9 

-1.7 

-1.6 

-.8 

-.8 

-.7 

2.9 

1.7 

-.8 

-1.4 

-3.3 

-3.2 

-2.6 

-2.6 

-1.4 


Given Iiqput: June 20. 196S. 12 UT; 400 Ka Altitude. 


Matrix Conputatiens ; 

Absolute Density (xlO~ “lCf/N») 

* Mean 1 - /-/57 . SO 1 - 0.235 

* Mean 2 ■ /J5B , SO 2 ■ 0,2/3 

Density Differences (%) 

High • 3.2. % 

Mean - 0.4- %. SO - Z.l % 

Low • - 3.6 % 

Range ■ 6,d % 

* 1 indicates reference nodel. 2 indicates 
■odel used as a peremt of the reference 
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Degrees Longitude (♦£) 






TABLE 10. PERCENT DEVIATION OF JAOCHIA 1977 DENSITY AS A FUNCTION 
CORRESPONDING JACGflA 1970 DENSITY 


ORiQINAL PMM IS 
OF POOR QUALITY 


CASE: 1 


J77 0 tCw / ) U 

71^.7 • lOO 
P10.7B - iOO 
Ap -0 


of J70 o fCeie I ) 

P10.7 ■ /OO 
F10.7B ■ /OO 
^ • 0 


>80 

>60 

-40 

13.5 

13.8 

12 . 1 

15.3 

18.5 

16.7 

13.6 

8.3 

1.4 

13.8 

14.5 

11.5 

12 . 1 

13.6 

14.0 

9.7 

5 . 1 

-.2 

16.2 

20.8 

18.4 

17 . 1 

18.2 

14.4 

lU . r 

4 a 

- 1.6 


Degrees Latitude (♦N) 


>20 

0 


9.3 

6 . 1 

4.3 

15.6 

15.8 

16.7 

.3 

5 . 2 

11.5 

15.2 

23.9 

34.9 

19.9 

33.2 

44.7 

1.6 

13.2 

25.7 

22.0 

29.9 

39.5 

13.7 

16.5 

19.5 

- 5.2 

- 6 . e 

- 6.4 


40 

60 

80 

5.4 

8.2 

15.0 

17 . 1 

18.4 

19.3 

16 . 7 

21.0 

21.1 

38 . 1 

35.0 

25.8 

46.7 

38 . 0 

25.8 

32 . 1 

30.7 

24.2 

41.3 

36 . 6 

26.6 

21.4 

23.5 

22. 1 

- 2. 7 

4 . 1 

14.1 


Given Input: June 20, 1968, 12 OT; 400 Kn Altitude. 


Matrix Conputationi : 

Absolute Density (xl0”'^lCg/M*) 

* Mean 1 ■ 0. /04 , SO 1 • 0.044- 

* Mean 2 - 0.120 , SD 2 - 0.046 

Density Differences (%) 

High ■ 46.7 % 

Mean ■ i6.7 %, SD • ff-S \ 

Lew • -6.® % 

Range ■ 53.6% 

* 1 indicates reference aodel. 2 indicates 
Bvdel used at a percent of the reference 
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Degree* Longitude (■*£) 


TABLE 10. (Continued) 


omoMM. moe is 

Of POOR QUALITY 


CASE: 2 

J7T 0 (Case^ ) »* % of J70 o CCeaeZ ) 




PIO.7 ■ /oo 


P10.7 ■ 

/oo 





F10.7B • yoo 


P10.7B > 

/oo 






m i6T 


Ap 

/sr 






Degrees Latitude (^) 




-80 

-60 

-40 

-20 

0 

20 


60 

80 

40 “16.6 

-24.4 

-25.2 

-16.0 

-10.6 

-14.0 

-22.9 

-26.5 

-16.4 

80 -13.0 

-21.3 

“26. 3 

-17.8 

-7.6 

-6.8 

-14.3 

-22. 1 

— 16.3 

120 -14.7 

-27.5 

-39.6 

-34.8 

-23.6 

-17.2 

-19.3 

-23.0 

-16.5 

160 -14.8 

-26. 5 

-35.8 

-28.7 

-15.3 

-8.8 

-11.9 

-17.2 

-12.5 

200 -19.7 

-32. 1 

-35. 1 

-26. 1 

-13.0 

-7.7 

“12.5 

-15.3 

-9.7 

240 -24.2 

-39.0 

-41.5 

-35.5 

-26.9 

-22.9 

-22.4 

-15.9 

-7.7 

280 -20.7 

-28.9 

-27.4 

-18.8 

-12. 1 

-12.7 

-14.6 

-5.9 

-3.0 

320 -20.6 

-27.7 

-24.5 

-16.3 

-13.3 

-17.6 

-22.2 

-13.7 

“6.0 

360 - 21.8 

-32.7 

-32.5 

-26. 1 

-23. 1 

-27.0 

-32.3 

-27.9 

-14.2 


Given Input: Jwie 20, 1968, 12 UT; 400 Ka Altitude. 


Matrix C<WB>utati<ms ; 

Absolute Density (xlO 

* Mean 1 »0J7Z , SO 1 - 0.059 

* Mean 2 - 0-/38 , SD 2 - O.OSZ 

Density Differences (%) 

High ■ -3.0 % 

Mean ■ ~Z0.5 \, SD « 8-7 % 

Low • -41.5 % 

Range ■ 3g,s % 

* 1 indicates reference nodel. 2 indicates 
■odel used as a percent of the reference 
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Degrees Longitude ('»£) 



'*9'PWWi»' 




TABLE 10. (Continiied) ORIGINAL PAGE 18 
s;! j-'OT JA : . OF POOR QUALITY 

YTvj 

CASE:3 

J77 D fCw 3 ) u % of J70 0 fCose 3 1 
P10.7 ■ too P10.7 - lOO 

P10.7B • too P10.7B ■ /OO 

Ap ■ 400 kf ■ AOO 


I 

f 


I 

I 


-80 

-60 

-40 

148.3 

- 5.8 

- 65.0 

195.6 

36.8 

- 59.9 

210.5 

44.3 

- 66 . 4 

188. 1 

18.0 

- 72.5 

118.7 

- 38. 1 

- 80.3 

68.9 

- 64.3 

- 83.0 

58.2 

- 64.3 

- 76.3 

60.4 

- 60 . 1 

- 71.4 

86.0 

- 47.4 

- 71.8 


Degrees Latitude (♦N) 


-20 

0 

20 

- 52.9 

- 28.6 

- 38.9 

- 64.2 

- 37.5 

- 34.8 

- 76.9 

- 58.9 

- 51.7 

- 76.9 

- 60.9 

- 57.6 

- 74.2 

- 61.8 

- 65.3 

- 74.7 

- 69.0 

- 75.0 

- 63.4 

- 60.7 

- 71.1 

- 53 . 1 

- 49.4 

- 65.5 

- 53.2 

- 41.6 

- 57.8 


40 

60 

80 

- 62. 6 

- 36.7 

61.1 

- 59.4 

- 51.8 

37.2 

- 66.2 

- 58.4 

31.1 

- 69.7 

- 50.6 

49.0 

- 71.4 

- 27 . 1 

79.6 

- 67.0 

17.3 

118.4 

- 49 . 1 

77.2 

153.3 

- 51.7 

53.6 

136.9 

- 64. 4 

5 . 1 

93.9 


Given Input: June 20, 1968, 12 VT; 400 Ku Altitude. 


Matrix Coeputations ; 

Absolute Density (xl0”^^Kg/M^) 

• Mean 1 - 0.768 , SD 1 - O.ns 

* Mean 2 « 0.663 , SD 2 » 0.57/ 

Density Differences (%) 

High ■ ZIOS % 

Mean ■ -14.1 %, SD ■ 7514% 

Low ■ - 83.0 % 

R«B« ■ zn.5 ^ ' 

* 1 indicates reference aodel. 2 indicates 
model used as a percent of the reference 


Degrees Longitude {♦£) 


TABLE 10. (Continued) 


ORIQINAL PAOC IS 
Of. POOR QUALITY 


CASE: 4 


J77 p (Case 4 - ) as % of J70 p (Case 4 - ) 





FIO 

.7 - /5"0 

FIO. 7 

. /S'O 






FIO 

.78 « /OO 

FIO. 78 

> /OO 







* /r 


= / 5 ” 






Degrees Latitude 

(♦N) 





-80 

-60 

-40 

-20 0 

20 

40 

60 

80 

40 

- 18.2 

3 • * 2 ' 

- 21.2 

- 10.9 - 5.7 

- 9. 9 

- 20.2 

- 25.3 

- 17.2 

80 

- 15.9 

“ 38 . o 

- 23.4 

- 12.2 

- 1.8 

- 11.1 

- 20.5 

- 16.9 

120 

- 1 ? . 0 

- 27 . 1 

- 35. 6 

- 28.4 - 16.9 

- 11.6 

- 15 . 1 

- 21 . 1 

— 16. 8 

160 

- 16.9 

- 25. 8 

- 31.4 

- 22.8 - 9.2 

- 3 . 8 

- 9. 2 

- 16.9 

- 13.9 

200 

- 21. 2 

- 30. 7 

- 29 . y 

- 19.2 - 6.4 

- 3.7 

- 10.6 

- 15.7 

- 12.0 

240 

- 25 . 1 

- 3 6 . 3 

-• -J t J 

- 28.3 - 20.5 

- 18.3 

- 21.3 

- 16.9 

10.4 

280 

-.i 1 . 6 

- 2 6 . 2 

- 21.4 

- 1 2 . y - 6.6 

- 10.2 

- 15.7 

- 9.0 

^ • til 

320 

- 21.6 

- 25.0 

- 18.7 

- 10.6 - 7.8 

- 14.4 

- 21 . 3 

- 15.0 

- 8 . 7 

360 

- 23 . 1 

- 30 . 6 

- 27 . 1 

- 19.9 - 17.6 

- 22.6 

- 29. 8 

“ fcl l' a C' 

- 15.4 


Given Input: June 20, 1968, 12 UT; 400 Kn Altitude. 


Matrix Computations : 

Absolute Density (xlO ^^Kg/M^) 

* Mean 1 =0. 2?0 , SO 1 * 0.096 

* Mean 2 =0.23/ , SO 2 = 0.078 

Density Differences (\) 

High = -/.8 % 

Mean %, SD = 8./ % 

Low = - 36.3 % 

Range = 34-. 5" % 

* 1 indicates reference model. 2 indicates 
model used as a percent of the reference 
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cn CC‘ O'. Gi TO CO O’. 



Degrees Longitude 


i 


TABLE 10. (Continued) 


ORIGINAL PAGE IS 
OF POOR QUALITY 


CASE: 5 


J77 p (Case 5 ) as % of J70 p (Case 5~ ) 





FIO. 

7 - /S'O 

FIO. 7 

. /SO 





FIO. 

78 « /SO 

FIO. 78 

m /SO 





Ap 

n 

0 

Ap 

» o 





Degrees 

Latitude (♦N) 




-80 

-60 

-40 

-20 

0 

20 

40 

60 

40 

1 1 . £: 

13. ti 

10.0 

6 . 5 

2. 3 

. 4 

a till. 

2. 1 

80 

13. 7 

1 5 . 6 

14.4 

12.3 

11.0 

3 . 7 

3. 3 

3 . 3 

120 

11.3 

7. 0 

. 3 

0.0 

2.4 

6. 0 

3.4 

1 2 . 4 

160 

1 3 . 0 

1 3 . t. 

10.5 

11.4 

18.5 

I' a 1 

24.8 

21.7 

200 

11.7 

10.3 

11.0 

16.1 

24. 3 

30. 5 

30. 4 

24,2 

240 

9. 4 

3 . 3 

-. 7 

a r 

_3. 5 

17.2 

20.7 

18.3 

280 

14.6 

16.6 

15.3 

17.3 

2 3 a 3 

27.6 

26 . 8 

3 3 "* 

320 

14.5 

15.2 

12.2 

10.6 

10. y 

11.5 

12.2 

13.0 

360 

3. c 

4 . 6 

-.3 

-5. 1 

* 7.6 

-S. 1 

-6. 1 

-1.2 


Given Input: June 20, 1968, 12 UT; 400 Kn Altitude. 


80 


1 
1 
1 
1 
1 
1 

11.8 

6 • ^ 


Matrix Computations ; 

Absolute Density (xl0”^^Kg/M^) 

* Mean 1 = O.Z<i,Z , SD 1 = 0.09/ 

• Mean 2 = O.Z'i^ , SD 2 = 0.038 

Density Differences (%) 

High = 50.5 % 

Mean « //,3 SD » 8.3 % 

Low = -&./ % 

Range a 3&.^ % 

* 1 indicates reference model. 2 indicates 
model used as a percent of the reference 
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Degrees Longitude (♦£) 


TABLE 10. (Continued) 


ORIGINAL PAQI IS 
OF POOR 0»'4'ITY 


CAS.: : 6 

J77 p (Case 6 ) as % of J70 p (Case £> ) 






FIO 

. 7 * /s~o 

FIO. 7 

= /6ro 







FIO 

.78 » /5*0 

FIO. 78 

= /5'0 







Af 

S 

/S' 

Ap 

* /5" 







Degrees 

Latitude (+N) 






-80 

-60 

-40 

-20 

0 

20 

40 

60 


40 

-1?. 1 

-21.t 

-17. 

C 

_i 

-f . 4 

-1.4 

-6. 1 

-17. 1 

-23. 2 

-1 

80 

- 1 4 . t; 

-19.4 

- 20. 

.2* 

-8.5 

1 . 8 

1 . .3 

“ y • 1 

-18.2 

-1 

120 

- ! 6 . 1 

-25.4 

- -3 2 . 

c- 

- 23 . S 

- 1 1 . y 

1 • w 

- 11.5 

-18. 7 

-1 

160 

-It.. 2 

— J ■ y 

-27. 


- 1 t. . 5 

-3.0 

1 V C> 

- 5.6 

-14.7 

-1 

200 

- . 9 . 9 

-27.4 

-25. 

0 

-12.8 

0. 0 

2.0 

— 0 

-13. 6 

-1 

240 

' ^ 2 . 

-32.0 

-29. 

5 

-21.3 

-13.4 - 

12.8 

- 1 8 . 1 

-15.4 

- 

280 

- 9 . 4 

-21.4 

- 14 ] 


-4.5 

. 4 

-5.2 

-15.1 

-8. 1 

— 

320 

-19.3 

-20.7 

- 1 , 


-4. 1 

-2.6 

10.2 

-18.9 

-13.7 

- 

360 

21.1 

" fcl i'' • liL 



-14.3 

- 1 . 7 - 

1 8 . 6 

- 2 0 . 9 

-25.4 

-1 


80 


14.1 


Given Input: June 20, 1968, 12 UT; 400 Kn Altitude. 


Matrix Computations ; 

Absolute Density (xlO ^^Kg/M^) 

* Mean 1 =0.349 , SD 1 = C./07 

• Mean 2 =0.317 , SD 2 = 0-/0/ 

Density Differences (%) 

High = Z.O % 

Mean * -/4-6 %, SD = 8.4-% 

Low =-32-S% 

Range ■ 34-.S % 

* 1 indicates reference model. 2 indicates 
model used as a percent of the reference 
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- j cn \o <Z! t-3 <jn tj\ fj\ 



Degrees Longitude (+E) 


TABLE 10. (Continued) ORIGINAL PAGE IS 

OF POOR QUALITY 


CASE; 7 


J77 P (Case 7 ) as % of J70 p (Case 7 ) 





FIO 

.7 = /SO 

FIO. 7 

. /S’O 






FIO 

.78 « /5'0 

FIO. 78 

- /S'O 






Ap 

a J^OO 

kp 

= ^oo 






Degrees Latitude 

f*N) 





-80 

-60 

-40 

-20 0 

20 

40 

60 

80 

40 

85.6 

-6. 1 

- 51.2 

- 26.0 12.1 

- 5.6 

- 45.2 

- 35. 5 

45.3 

80 1 1 0 . 3 

.loi . 1 

- 47.6 

- 43.3 0 . 0 


- 38. 6 

■'37 . 8 

29.4 

120 1 1 5 . 9 

25.4 

- 55.5 

- 60.9 - 28.0 

- 18.2 

- 46.2 

- 44,3 

25.4 

160 105.4 

8.4 

- 61.2 

— 5 y.y — 38.7 

- 26 . 1 

- 51 . 7 

- 37 , 1 

37.8 

200 

68 . 8 

- 31.9 

- 68.1 

-' 51.0 - 29.0 

- 39. 2 

- 56.4 

- 17.4 

57.6 

240 

39.6 

- 54.4 

- 69.3 

- 49.7 - 40.4 

- 56.4 

- 53,9 

15.9 

81.4 

280 

34 . Cl 

- 53.3 

"" J 1 ' • c* 

- 31.3 — o . 9 

- 53.4 

- 3 6 . 4 

56 . 8 

102.5 

320 

36.1 

- 48.9 

- 52,3 

- 18.4 - 14.9 

- 46.2 

- 38.7 

40, 2 

92.7 

360 

51.5 

- j y . 3 

- 56. 2 

- 21.7 - 5.2 

- 34.0 

- 50. 6 


66.1 


Given Input: June 20, 1968, 12 UT; 400 Kb Altitude. 


Matrix Computations : 

Absolute Density (xlO ^^Kg/M^) 

* Mean 1 = / /03 , SD 1 = O. /SIQ 

* Mean 2 = /.QO% , SD 2 = 0.565' 

Density Differences (%) 

High = % 

Mean = - 9. 6 %, SD = % 

Low = -69.3 % 

Range = IQS.Z% 

* 1 indicates reference model. 2 indicates 
nodel used as a percent of the reference 
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TABLE 10. (Continued) 


ORVGIHW- 
oIf poo*' 


QUAun 


CASE: 8 


J77 p (Case 2 ) as % of J70 p (Case ? ) 





Flo 

.7 ■ Zoo 

FIO. 7 

. ZOO 






FIO 

.78 ■ /SO 

F10.7B 

• /SO 






Ap 

• /5" 


■ /S 






Degrees Latitude 

(♦N) 




l» 1 

-80 

-60 

-40 

-20 0 

20 

40 

60 

80 

aw 

♦ 

40 -22.9 

-25.3 

-20.0 

“8.3 -3.8 

-8. 5 

-19.4 

-25. 9 

-20.0 

«> 

80 -21 . 1 

-23. 9 

-23. 1 

-10.4 -.7 

-1 . 1 

-11.0 

-21 . 

-19.3 

■§ 

120 - 22.3 

-29.5 

-34.4 

-25.2 -13.7 

-9. b 

-14.4 

-22. 1 

-19.7 

•fi 

160 -22.3 

-28.5 

-29. 7 

-18.8 -3.5 

-2. 9 

-10.3 

-19.0 

-17.5 

b4 

C 

200 -25.4 

-31.2 

-27.0 

— 15.2 — j.y 

-3.0 

-12.2 

-18.9 

-13.0 

3 

240 -23.0 

-34.3 

-30.9 

-22.8 -15.8 

-13.3 

-22.5 

-20. 5 

-14.8 


280 -24.9 

-25.2 

-17.0 

-7.7 -4.1 

-10.3 

-18.4 

-14.3 

-11.3 


320 -24.? 

-24.4 

-15.3 

-3.8 -5.9 

-13.9 

-22. 8 

-18.3 

-13.2 

►a 

08 

360 -23.2 

-30.2 

-23. 7. 

-15.8 -14.3 

-20 , 4 

-29. 0 

-28. 2 

-18. 7 


Given Input: June 20, 1968, 12 UT; 400 Kb Altitude. 


Matrix Computations : 

Absolute Density (xlO~^^Kg/M^) 

* Mean 1 « 0.52/ , SO 1 - 0.f37 

* Mean 2 * 0.428 , SD 2 = O. /Z? 

Density Differences (%) 

High = -o.y \ 

Mean = -/6.2 %, SD * ?.Z \ 

Low =-34-.6> \ 

Range = 3S.9 ' 

* 1 indicates reference model . 2 indicates 
model used as a percent of the reference 
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Degrees Longitude (♦£) 




•’- 's'- 






ORIQINAL * 

TABLE 10. (Continued) OF POOR QUALnr 


CASE: 9 

J77 0 fCase 9 1 as % of J70 o fCase 9 ) 




F10.7 - ^sro 

F10.7 

. ZS"0 




Flo. 78 » 25-0 

F10.7B 

• :Z50 





■ O 

AP 

- 0 





Degrees Latitude 

(♦N) 



-80 

-60 

-40 

-20 0 

20 

40 

60 

40 -4.5 

-3.9 

-5.2 

-8.3 -11.0 

-13.1 

-13.3 

-12.9 

80 -3.7 

«Sl a 

“ 3 w isli 

-4.6 -5.8 

-7.0 

-7.9 

-7.8 

120 -5.4 

-8.5 

-13.0 

-14.6 -13.4 

-11.6 

-9.7 

-7.9 

160 -4.7 

-5.9 

-8.3 

-8.2 -5.2 

-2.7 

-2.0 

-3.2 

200 -6.1 

— 1 • 

-8 . 3 

-6.8 -2.3 

1. 1 

1 . 1 

-2. 1 

240 - 7.4 

-12. 1 

-15.6 

-15.8 -11.8 

-7.4 

-5 . 5 

~6 . 0 

280 - 3.5 

-3. 1 

-4.7 

-4.7 -2.5 

-1. 1 

-1.4 

-3. 1 

320 - 3.5 

-3. 1 

-5.6 

-7.5 -8.2 

-8.5 

-8.2 

-7.5 

360 - 6 .3 

-9.0 

-12.9 

-16.6 -18.6 

-19.5 

-18.3 

-15.6 


Given Input: June 20, 1968, 12 UT; 400 Kb Altitude. 


Matrix Computations : 

Absolute Density (xlO”^*Kg/M^) 

* Mean 1 » 0.790 , SD 1 - O. /99 

* Mean 2 ■ 0.7Z^ , SD 2 ■ 0./66 

Density Differences (%) 

High - /./ % 

Mean ■ ~7.(> %, SD ■ ^•5’ % 

Low “-/9.£T ^ 

Range » zo.(> % 

* 1 indicates reference model. 2 indicates 
Bodel used as a percent of the reference 


80 

- 10 . 
- 8 . 
- 8 . 
- 6 . 
- 6 . 
-7. 
- 6 . 
- 8 . 1 
-11.4 
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CO ^ »,£y ^ 



Degrees Longitude (■»£) 


TABLE 10. (Continued) 


orMMNAL PAOC 18 


YT* 


CASE: 10 

J77 0 (Case /0 1 as % of J70 p (Case /O ) 

F10.7 ■ Z50 F10.7 « ZSO 

F10.7B - 250 F10.7B ■ 250 

Ap ■ /5" ■ ^5" 


Degrees Latitude (-t-N) 


-80 

-60 

-40 

-20 

0 

20 

40 

60 

80 

40 - 27.0 

“ 27.5 

-20. 1 

- 7.9 

- 2.9 

- 7.9 

- 18.8 

- 26. 6 

- 22.4 

«0 - 25.8 

- 26.9 

- 23.7 

-10.2 

■“ e C* 

-1.6 

-12. 1 

-22.2 

- 22.2 

120 - 27.0 

- 32.2 

- 33. 8 

- 23.3 

- 12.3 

- 9.0 

- 14.9 

- 23.6 

- 22.4 

160 -27. 1 

- 30.9 

-29. 3 

- 17.5 

-6. 1 

- 3.9 

-12.1 

- 21.3 

- 20.8 

200 - 23.1 

- 32.2 

- 25.8 

- 13.3 

- 3.9 

- 4,6 

- 14.8 

- 21.5 

- 19.3 

240 -31 ie 

“ 34.1 

- 27.8 

- 19.3 

- 14.0 

- 16.6 

- 24.2 

- 23.4 

- 18.7 

280 - 28.3 

- 25. 6 

- 15..0 

-6.2 

- 4.3 

-12.1 

- 21.5 

- 18.5 

- 16.3 

320 - 28.0 

- 24.9 

- 13.8 

- 5.6 

- 5. 6 

- 14.5 

- 24.4 

“ 21.2 

- 17.4 

360 - 29.4 

- 30.4 

-22.0 

- 13.3 

- 11.7 

- 18.8 

- 28.3 

- 28.6 

- 21.8 


Given Input: June 20, 1968, 12 UT; 400 Ka Altitude. 


Matrix Computations ; 

Absolute Density (xlO'^^Kg/M^) 

* Mean 1 - 0.<i53 , SD 1 • O.ZtO 

* Mean 2 - oni3 , SD 2 - O,20fT 

Density Differences (%) 

High - -0.8 % 

Mean ■ - %, SD • 8.7 % 

Low « -34-,/ % 

■ 33.5 ' 

* 1 indicates reference model. 2 indicates 
■odel used as a percent of the reference 
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Degrees Longitude (■»£) 



Degrees Latitude (♦N) 



-80 

-60 

-40 

-20 

0 

20 

40 

60 

80 

; 

40 

:i?. y 

-9.6 

-36.0 

6.5 

58.7 

32.3 

-24.7 

-16.8 

25.0 


80 

49 . 7 

7 . 2 

— 35.3 

-18.0 

45.7 

46.7 

-12.7 

-24.3 

16.6 


120 

51. S 

6 . 0 

-44.4 

-38.6 

13.8 

25. 4 

-20.0 

-29. 7 

14.6 


160 

46 . 6 

«“i 

-o . c 

-48.7 

-32.5 

15.0 

14.5 

-28.9 

-24.6 

21.5 

i 

200 

£8.4 

-27.9 

-52.0 

-17.3 

17.2 

-4.5 

-38.0 

-11.7 

32.0 

k 

240 

13.6 

-44.7 

-49.3 

-11.4 

1.3 

-30.8 

-39.2 

7.3 

44.3 


280 

11.7 

-42.0 

-32.5 

13.3 

13. 1 

-30.9 

-24.9 

32. 1 

56 . 4 

i 

* 

320 

12.5 

-38.0 

-27. 3 

26.9 

28. 7 

-22.8 

-26.0 

23. 1 

50.7 

360 

20.3 

-31.0 

-36 . 5. 

17.7 

40.4 

-5.0 

-34.4 

-3.2 

36 . 2 



Given Input: June 20, 1968, 12 UT; 400 Ka Altitude. 


& 




I 

I 

f. 

I 


Matrix Coaputations : 


Absolute Density (xlo"^*Kg/M^) 

• Mean 1 - /-W4 , SD 1 ■ 0-ZZ7 

• Mean 2 • A928 , SO 2 - 0.t66 


Density Differences (%) 


High • SB.7 % 

Mean • -O.S %> SD ■ .70.8% 

Low ■-52.0% 


Range ■ t/o.7 % 

* 1 indicates reference aodel. 2 indicates 
aodel used as a percent of the reference 





Degrees Longitude (-t-E) 


TABLE 10. (Concluded) 


ORKMIAL PAQE It 
OF POOR QUALITY 


CASE: 12 

J77 0 »s % of J70 0 CCue/Z) 

P10.7 - 300 F10.7 ■ 300 

P10.7B • .250 P10.7B • ;Z5’0 

Ap ■ Z5' Ap m 'S' 


Degrees Latitude (♦N) 


>80 

-60 

-40 

-20 

0 

20 

40 

60 

80 

40 - 31.2 

- 31.1 

- 23.4 

- 11.3 

- 6.8 

- 10.9 

” 22 . 1 

- 29.0 

- 26 . 1 

80 - 30.0 

- 31 . 1 

- 26 . 7 

- 14.2 

- 4.9 

- 5.4 

- 15.0 

- 25.5 

- 25.9 

120 - 31.6 

- 35.8 

- 36.9 

- 26.6 

- 15.6 

- 12.7 

- 18.5 

- 26.8 

- 25.8 

160 - 31.7 

- 35 . 1 

- 33 . 1 

- 21.6 

- 11.1 

- 9 . 1 

- 16.4 

- 25.0 

- 24.7 

200 - 33.6 

- 36 . 1 

- 29.5 

- 17.8 

- 9.4 

- 10.2 

- 19.6 

” 26.0 

- 23.6 

240 - 35.2 

- 37.6 

” 31.2 

- 23.2 

- 18.5 

- 21.2 

- 28.4 

- 27.3 

- 23 . 1 

280 - 32.7 

- 28.8 

- 19.5 

- 11.3 

- 9.7 

- 17.2 

- 25.8 

- 23.3 

- 20.9 

520 - 32 . 1 

- 28.6 

- 18.0 

- 9.6 

- 9.9 

- 18.3 

- 27.7 

- 25.5 

- 22.2 

360 - 33.5 

- 33.4 

- 24.8 

- 16 . 1 

- 15.0 

- 21.7 

- 30.8 

- 31.8 

- 25.5 


Given Inputr Juno 20, 1968, 12 OT; 400 Ka Altitude. 


Matrix Conputations : 

Absolute Density (xl0"^^Kg/M^) 

* Mean 1 - /./57 , SD 1 ■ <7.£35" 

* Mean 2 - 0.894, SO 2 - 0.2Z9 

Density Differences (%) 

High - - 4.9 % 

Mean ■ -23./ %, SD ■ fl.5" % 

Low --J7.6% 

Range • 32.7 % 

* 1 indicates reference nodel. 2 indicates 
■odel used as a percent of the reference 
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V 


OraOMAL PAQE IS 

III. DISCUSSION OF COMPARATIVE RESULTS OF POOR QUALITY 


The analysis presented in this section deals with the two percent differencing schemes mentioned 
in the Introduction. That of percent density differences within each model (for differing solar condi- 
tions), and that of percent differences between one model and another. The analysis will further be 
broken down into two conditions. One examines density changes under a constant Ap (allowing flux 

to vary); the other assumes a constant F^q 7 flux (allowing Ap to vary). Many of Tables 6 through 10 
results will also be expressed in figure form*. 


A. Intra-Model Tasting Under &>nstant Flux 

Each of the three Jacchia density models will be compared separately according to its own pe^ 
cent density change when the geomagnetic index varies under constant flux. Results from T:>bl 's 6 , 7, 
and 8 are presented in Figures 1 (categories A, E, and I) and 2 (categories B, F, and J). Both mean 
and standi^ deviation ^nsity percent diflerence values for the three models are presented in Figure 1 
versus constant F (and F) values of 100, 150, and 250 given a AAp change equal to 15 (Ap from 0 to 

15). Figure 2 presents similar results but over a AAp change of 385 (i.e., Ap from 15 to 400). 



Figure 1. Percent model density change t' selected F|q 7 values given a AAp ■ 15. 
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Figure 2. Percent model deniity change at selected F}q 7 values given a AAp ■ 385. 

Figure 1 shows that the J70 and J71 mean (M) percent differences change by more than SO per- 
cent than does the J77 at F ■ 100, when AAp ■ 15. Thk difference is smaller whenever the flux is 150 

or 250. The standard deviatton (SD) for all three models is small (less than 16 percent) at F ■ 100, 
with J70 and J71 variability decreas^ at higher flux. The J77 SD increases 8 percent more than the 
other two models at F ■ 250. 

As Ap increases 385 units from 15 to 400, all three models are very sensitive to a density change 

at a low flux (F ■ 100) (Fig. 2). The J77 matrix percent difference values are much more variable over 
latitude (Table 8 B) than the J70 or J71 u expresskl by the large J77 SD value of 434 percent at F > 
100. A larger F flux of ISO or 250 produces significantly lower density increases as shown by the M 
and SD percent diflierence values of Figure 2. 

These two figures suggest that J77 is less sensitive at small magnitude Ap changes than the J70 
and J71. When Ap levels Jump to extremes (Ap ■ 400) the J77 is just a little more sensitive in the mean 

change than J70 and J71, but it is also much mwe variable in its percentage change of density around 
the ^be. 


B. Int m M od a l Taking Undar Constant Ap 

Tables 6 , 7, and 8 , representing J70, J71, and J77 density changes, are used to calculate density 
increases wlmn F values change under constant Ap conditions. Mean and standard deviation values of 

percent density increase are plotted in Figures 3 and 4. 
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ORKVNM. PM IS 
OF POOR QUALITY 

Figure 3 presents ccmditions (categories M, P, and S) applicid>le to an increase in F (andl^ of 
SO, using data when F inoeases from 100 to ISO. Percmt density increase values are plotted for 
constant Ap of 0, IS, and 400. (My at Ap » 0 conditions do J77 density perc«it increases appear equal 

to or lower than those of J70 and J71. If Ap is IS or 400, a AF of SO creates a larger percent density 
increase, with the J77 almost doubling that of the J70 or J71 at Ap > 400. Also at Ap * 400, the var- 
iability (in terms of SD) of J77 is large (more than SO percent) as compared to J70 or J71 (less than 
4 percent). 

Figure 4 differs frtnn Figure 3 only in that it deals with a flux change of 1(X) (where F goes 
from ISO to 250). Indicated in Figure 4 is the same general trend as in Figure 3, except amplitudes of 
density change percentage are magnified for the J70 and J71 cases, with little increase shown for the 
J77 M or SD percentages. Figure 4 represents eateries N, Q, and T. 

percent density increases on each model for a SO unit change in the daily flux, during a 
constant F and am'^ant Ap = IS amdition, are presented in Figure S. This would probably represent 

a more tyincal condition actually experienced on a day-today basis when F would remain approximately 
constant. Three different categories of AF - SO are present^ in Figure S: when the daily flux changes 
from 100 to'lSO, from ISO to 200, and from 2S0 to 300. Density percoit changes, in terms of M and 
SD, decrease as the AF = SO category occurs for a greater F value. From the figure it appears as if the 
J71 is less sensitive to a AF duuige than the other two models. Figure S represents categories D, H, and L. 



Figure S. Poemt model density change at Ap = IS given AF « SO with constant F. 
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Table 1 1 siunmarizes the results jueaented in Figures 1 and 2, what Ap is allowed to vary under 

constant F and F. Table 12 presents results from Figures 3, 4, and 5, when F (andat times F) is allowed 
to vary, while Ap is kept constant. 

TABLE 11. PERCENT GLOBAL DENSITY CHANGE WHEN Ap VARIES 
UNDER CONSTANT F AND F 


AAp = 15 (Ap = 0 to 15) 

J70 

J 

71 

J77 

at. FIO FlOB 

M 

SD 

M 

SD 

M 

SD 

A 100 100 

70 

13 

66 

12 

16 

8 

E 150 150 

44 

8 

40 

7 

10 

9 

I 250 250 

22 

4 

20 

3 

6 

11 

AAp = 385 







(Ap= 15to400) 

J70 

J71 

1 

J77 1 

at. FIO FlOB 

M 

SD 

M 

SD 

M 

SD 

B 100 100 

377 

90 

344 

75 

394 

434 

F 150 150 

212 

45 

192 

36 

226 

183 

J 250 250 

95 

19 

90 

14 

139 

73 


TABLE !2. PERCENT GLOBAL DENSITY CHANGE WHEN F VARIES 

UNDER CONSTANT Ap 



AF=50 

* 

J70 

J71 

ill 

Cat. 

Ap 

F Range 

M 

SD 

M 

SD 

M 

SD 

D 

MM 

F= lOOto 150 

65 

6 

43 

3 

71 


H 


F= 150 to 200 

42 

4 

28 

2 

36 

mCm 

L 

15 

F = 250 to 300 

22 

2 

15 

1 

16 

1 

AF 

= 50(F=100tol50)** 

J70 

J71 

ill 

Cat. 

Ap 


M 

SD 

M 

SD 

M 

SD 

M 

0 


160 

19 

MM 

20 

148 

21 

P 

15 


119 

11 

mm 

11 

136 

21 

S 

400 


44 

2 

46 

1 

91 

55 

AF 

= 100(F= 150to250)** 

J70 

J71 

J' 

77 

at. 

Ap 


M 

SD 

M 

SD 

M 


N 

0 


211 

29 

207 

26 

158 

22 ■ 

Q 

15 


163 

18 

163 

16 

149 

20 

T 

400 


66 

3 

72 

2 

105 

53 


* Only F changes. F remains constant. ** Both F and T change the same. 
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C. intM’-Modai TMtine UiMtor Comtant Flux 

This section is included so that percent density differences between one model and another (the 
standard) can be computed for a given case. It indicates exactly how much one model's calculated 
densities differ percentwise from another model's values. TablM 9 and 10 data were used in this analysis. 


i 

t 

1 

I 


Calculated J71 density values expressed as a percentage of the standard J70_densities are plotted 
in Figures 6, 7, and 8 as a function of Ap (0, IS, and 400), for a constant F (and F) being 100, ISO, 

and 250, respectively. The J77 density percent differences from the J70 are also presented on these 
figures. Figure 6 shovrs the J77 and J71 mean density being greater than J70 density at Ap = 0 condi- 
tions. At Ap equaling IS and 400, the J70 mean has exceeded the J77 by 15 to 20 percent. When Ap 

equab 400, the J70 density only exceeds by approximately 1 percent the J71 mean. The variability 
decreases Ixtween the two models for both the J71/J70 and J77/J70, except for the J77 SD at Ap = 
400 whore it exceeds 75 percent. 


Figures 7 and 8 represent similar conditions at F - ISO and 250, respectively. However, as flux 
increases, the departrue of J71 and J77 density from the J70 density generaUy decreases in terms of M 
and SD. Now when F and F both equal 250 (Fig. 8), the J71 average density is at all times greater than 
the average J70 value; white J77 densities are less than J70 over all Ap. Tabular values of Figures 6, 7, 
and 8 means and standard deviations are given in Table 13. 






S, .»—»>-5'^ I 





GEOMAG. INDEX AP 


Figure 8. Percent density changes of the J77 aiul the J71 as a function of the 
J70 density, given F and F « 250. 
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y . : TABLE 1 3. PERCENT DENSITY DIFFERENCES BETWEEN TIffi J7 1 AND J77 

WITH RESPECT TO J70, AT CONSTANT F AND F 


F Held Constant 
(Ap Varies) 

J71pasf(J70p) I%1 

J77pasf(J70 p) [%] 

Case Number 

Meanp%A 

SDp%A 

Mean p%A 

SDp%A 

(F|oandFjo = 100) 





1. A =0 

9 

5 

17 

12 

2. a:= 15 

6 

4 

-20 

9 

3. Ap = 400 

-1 

2 

-14 

75 

(FjoandF|Q= 150) 





L. A^ = 0 

10 

5 

11 

8 

6. aJ=15 

7 

4 

-15 

8 

7. Ap = 400 

0 

1 

-10 

49 

(Fio and F|q = 250) 





9. Ap = 0 

9 

4 

- 8 

5 

10. Al=15 

7 

3 

-19 

9 

11. Ap = 400 

4 

1 

- 1 

31 


D. Inter-Model Testing Under Constant Ap 

Both the J77 and J71 density values from Tables 9 and 10 are expressed as percent differences, 
at constant Ap, with respect to the J70 density in Figures 9, 10, and 1 1. Figure 9 presents the modek 

mean and standard deviation percent difference values from standard, for F and F conditions of 100, 
150, and 250 at constant Ap = 0. Figures 10 and 1 1 represent similar conditions for Ap = 15 and 400, 
respectively. 

Figure 9 indicates that the J77 density at Ap = 0 k greater than the J70 by 11 to 16 percent, 

at F (and F) of 100 and 150. However, J77 densities are less than J70 by 7 percent at an F (and F) of 
250. The SD of the J77 percent density difference decreases slightly from 1 1 percent at F = 100 to 4 
percent at F = 250. The M and SD of J71 density as a percent from the J70 k from 4 to 10 percent 
greater than the J70 at all three flux values. 

Inddently, the J71 relationship to J70 k approximately uniform for all three Ap conditions. 

Thk k probably due to the fact that the J71 and J70 Jacchia modek are both derived with similar 
data/equations, resulting in similar construction. 

When Ap = 15, the J77 mean density k 15 to 20 percent lower than the J70 at all three flux 

conditions. The J71 density k again greater than the J70 by 6 to 7 percent, with small variability 
observed over the globe (Fig. 10). 
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SOLAR FLUX (F - F) 


Figure 11. Percent density changes of the J77 and the J71 as a function of the 

J70 density, given Ap = 400. 

Figure 1 1 presents Ap = 400 conditions. The J71 is very close to J70 in the mean and standard 

deviation of density differences. Again, the J77 mean density difference is lower than the J70. The 
J77 SD ranges between 30 and 75 percent, over all flux, indicating a large variability of J77 density with 
respect to the way J70 density changes over the globe, under extreme Ap = 400 conditions. 

Table 14 summarizes the percent changes for the J71 and J77 from the J70 reference, as Ap is 

held constant. Tables 13 and 14 have been fur^er broken down into Table IS so that the magnitudes 
of percentage differences over all Ap and all F F can be presented for the J71 and J77 models. This 

table indicates that the magnitude of the J77 mean percent difference of density ranges more than the 
J71 (both expressed as a percent of J70). The table also shows a general trend for the percent magni- 
tude change, for both models, to become more positive (or less negative) than the J70, as either Ap or 
F increase. 
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TABLE 14. PERCENT DENSITY DIFFERENCES BETWEEN THE J71 AND J77 
WITH RESPECT TO J70, AT CONSTANT Ap 
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TABLE 1 5. J7 1/J77 AS PERCENT DENSITY MAGNITUDE CHANGE OF J70 
OVER VARIOUS RANGES OF Ap AND F 


J71pasf(70p) 

(Increasing Ap) 




FF Const. (Table 13) 

FF 

FF 

FF 


100-100 

150-150 

250-250 

Oto IS 

- 3 

- 3 

-2 

15 to 400 

- 7 

- 7 

-3 

Oto 400 

-10% 

-10 

-5 

(Increasing F and F) 




Ap Const. (Table 14) 




(FF) 

II 

o 

> 

II 

Ap = 400 

100-100 to 150-1 SO 

+1 

+1 

+1 

150-150 to 250-250 

-1 

0 

+4 

100-100 to 250-250 

0 

+1 


J77pasf(70 p) 

(Increasing Ap) 




FF Const. (Table 13) 

FF 

FF 

FF 


100-100 

150-150 

250-250 

Oto 15 

-37 

-26 

-11 

IS to 400 

+ 6 

+ 5 

+18 

Oto 400 

-31% 


+ 7 

(Increasing F and F) 




Ap Const. (Table 14) 




(FF) 

o 

II 

o. 

< 

Ap=15 

Ap = 400 

100-100 to 150-150 

- 6 

+5 

+ 4 

150-150 to 250-250 

-19 

-4 

+ 9 

100-100 to 250-250 

- 25 ' 

+1 

+13 


128 



IV. SUMMARY/CONCLUSIONS 


For the 12 different cases of solar/geomagnetic input used in the 400 km density analysis of 
three thermospheric models (i.e., J70, J71, and J77), the following has been accomplished under this 
study: 


1) 12 cases of 400 km density data have been generated for 81 worldwide latitude/longitude 
locations, for the three separate Jacchia models of 1970, 1971, and 1977 (Tables 3, 4, and S). 

2) A small Ap change from low values (Ap =* 0 to 15), over all F = F (Fs = 100 to 250), 

indicates the J77 computed density is less sensitive to these changes than the J70 or J71. The variability 
of J77 is smaller or equal to that of J70 or J71 at F’s = 100 and 150; while larger in variability when 
F’s = 250 (Fig. 1 and Table 11). 

3) A large Ap change from low to high (Ap = 15 to 400), over all F = F, indicates J71 as being 

less sensitive to density change in terms of global mean density and its variability. The 111 indicates a 
very high variability of global density as compared with the J70 and J71 (Fig. 2 and Table 1 1). 

4) During an F and F change = 50 or = 100, the J77 does not show a density change as much 
as the J70 or J71 at Ap * 0. However, at Ap = 400 the exact reverse is true, with J77 density change 

being higher and much more variable than either the J70 or J71 over the globe (Figs. 3, and 4 and Table 

12 ). 


5) When a change in F daily alone occurs (i.e., AF = 50, AF = 0, AAp = 0), the J71 is the less 

sensitive to density change and it also exhibits less variability of change over the globe (Fig. 5 and Table 

12 ). 


6) Inter-model testing over varying Ap and flux indicates the J71 density to be slightly more 
dense than the J70. The J77 density is generally less than J70 over all conditions, except when Ap = 0. 

The variability of J77 density over the globe is also very high whenever Ap = 400 (Figs. 6 through 1 1 
and Tables 13 through 15). 

7) This study has also indicated the J71 density being closer, in most all categories, to the J70. 
This is reasonable due to similar data and modeling methods in both. 
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